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I. INTRODUCTION 

The great diagnostic and prognostic importance of the sedin 
tion of blood corpuscles is probably well known. Of the so-called 
macromethods, in which blood must be taken by venipuncture, those 
mentioned by Westergren and Linzenmeier are best known, and at the 
present time the former’s excellent method is presumably the prevailing 
one. 

In spite of its indisputably great merits, this method, like all the 
other macromethods, has its inherent weakness, viz., venipuncture. 
Even if in most cases this does not involve any difficulty, there are two 
categories of patients in whom, for technical reasons, it is often inade- 
quate, viz., (1) corpulent people and (2) small children and _ babies. 
In the latter category it is, of course, possible with an open fontanel 
to obtain a sufficient quantity of blood by sinus puncture, but most 
pediatricians will agree that this is a step which should be reserved for 
occasional urgent cases, when a certain quantity of blood must be 
_obtained for examination, and one which cannot be employed in oft- 
repeated examinations. Nor can this method be used on small children 
when the fontanel is closed. 

There is another reason for venesection being unfavorable in small 
children, viz., their fear. Most small children generally react against 
the syringe with both psychic and physical agitation, a circumstance 
which plays little part in intracutaneous or subcutaneous injections, but 
which can cause considerable difficulty when precision is required, 
in venipuncture. 

To eliminate these drawbacks, the so-called micromethods have been 
advocated by many; in these only inconsiderable quantities of blood, 
a drop or two from the tip of the finger or ear, are required (Brinkman 
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and Westl, Balachowsky, Fahraeus, Langer and Schmidt, Linzenmeier 
and Raunert, Westergren and others). These micromethods seem to 
have received little attention hitherto, and would appear to be little 
known by the majority of practitioners. Little has been written about 
them as compared with the literature dealing with macromethods. In 
most cases little importance is attached to them, or they are looked on 
as unreliable (Katz and Letfkowitz), apparently owing to theoretical 
speculations for the most part, since there seems to be no sign of 
much practical experience with them. 

On the initiative of Dr. Wallgren, the Linzenmeier-Raunert micro- 
method has been used since 1925 in the medical department of the 
Gothenburg Hospital for Children, and at his suggestion I have studied 
the material during this period and present here, from a practical clini- 
cal point of view, the experiences of myself and co-workers with this 
method. 

The material deals with children in good health and in poor health 
and of various ages up to 15 years. Tests were also made on adults in 
good health (members of the hospital staff and others). A number of 
control tests and comparative tests with the micromethod and Wester- 
gren’s macromethod were made, as well as a number of comparisons 
between vertical and oblique sedimentation with the micromethod. 

Single tests as well as a series of tests were made on the same 
patient. On inpatients on whom repeated tests of sedimentation were 
made, this was generally done regularly once a week. Moreover, such 
tests were, as a rule, though not invariably, taken at the same time of 
day. About nine thousand tests were made on about one thousand 
persons. 

Lastly, I have constructed a modification of the Linzenmeier- 
Raunert apparatus which is also serviceable in ambulant practice. 


Il. METHOD 


In carrying out the sedimentation tests, use was made, not only of the micro- 
sedimeter (Linzenmeier-Raunert), but also of a simplified modification of this 
apparatus, described on p. 728. 

The Linzenmeier-Raunert apparatus consists of a rack with 5 or 10 capillary 
tubes, about 27 cm. in length and 1 mm. in breadth, with a pear-shaped bulge in the 
upper half. On each capillary tube there are a number of marks (fig. 1). 

According to the directions given by Linzenmeier, the ingredient to prevent 
coagulation should be a 5 per cent solution of sodium citrate. For carrying out 
tests the tubes should be clean and either perfectly dry or rinsed out with sodium 
citrate solution; we have usually employed them dry, which seems to be the easiest 
way. After they have been rinsed with water they should be dried by suction with 
alcohol and ether, and then preferably left to dry in the warming-chamber or some 


other warm place. Before a test is made, a rubber tube is attached to the upper 


end of the glass tube for suction. 
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Technic of the Test.—First suck up the sodium solution to mark 1 on the capil- 
lary tube. As it is sometimes difficult, however, directly to get the upper meniscus 
exactly at the mark, it has proved convenient first to suck up a somewhat greater 
quantity of the citrate solution and expel it again; then bend the rubber tube with 
the right forefinger quite close to the upper end of the glass tube, and dip the latter 
into the citrate solution, which easily rises to mark 1 by capillary attraction; the 
regulation can thus be performed with the right forefinger without it being neces- 
sary to suck the rubber tube. The glass tube can then be laid on a table while 
one prepares to obtain the blood. If the tube is quite dry and clean, no prelim- 
inary suction is required, as the citrate solution mounts directly into the tube. 
After washing the finger-tip with ether, make a sufficiently deep incision in the 
finger with the lancet or fleam to let the blood flow freely without squeezing. Now 
place the tube with the citrate solution against the drops of blood, making sure 
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Fig. 1—A, microsedimentation rack, Linzenmeier-Raunert system. 
the capillary tubes. 


that no air bubble gets between the two fluids. If the tube is held horizontally or 
is inclined downward and is quite dry and clean, the few requisite drops of blood 
flow in by capillary attraction; failing this, the rubber tube must be carefully 
sucked. Enough blood must be admitted for the upper meniscus of the column of 
combined fluids to reach mark 3. 

As the distance between the point of the tube and mark 1 is 12.5 mm., and the 
distance between marks 1 and 3 is 50 mm., one thus gets a column of fluid 62.5 
mm. long. To get a perfect mixture of citrate and blood, suck the column of fluid 
up into the ampulla. The difficulty here is in preventing the formation of air 
bubbles, which disunite the column. It has been found a good plan not to let the 
whole column of blood enter the ampulla, but to stop the suction just before the 
lower surface of the fluid reaches the lower opening of the ampulla. The mixture 
of the two fluids will yet be sufficiently complete. Furthermore, in order to prevent 
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the formation of air bubbles, the tube should be held perpendicularly during suction 
and the air pressure controlled with the -right thumb on the point of the tube. 
For this, it is important that the skin touching the point of the capillary be quite 
dry. One or two small air bubbles in the column of blood itself generally disappear 
when sucked up into the ampulla. 

The blood may run down into the tube, which is regulated by means of the 
right thumb, whereupon the mixture in the ampulla is renewed twice by renewed 
suction. The column of blood may then definitively be allowed to sink down 
slowly, care being taken that the least possible amount of blood clings to the walls 
of the glass tube; the tube is then placed in the rack, after the rubber tube has 
been removed. One now has a suspended column of blood, which should not reach 
the lower opening; its position in the capillary does not matter. There are three 
other marks on the capillary, 2 and 5 being of service in case one wishes to use a 
larger column of blood, say, about 100 mm. In this case the citrate is sucked up 
to 2 and the blood to 5, whereupon the fluids are mixed as before. Mark 4 is 
used if one wishes to give the sedimentation in units of time; in so doing, one lets 
the upper meniscus stop at 5 and reads off the time that elapses till the red cor- 
puscles sink to mark 4. The distance between marks 5 and 4 is 18 mm. 

At the Gothenburg Hospital for Children we have exclusively employed the 
shorter column of blood and read off the height of the plasma in millimeters after 
one hour, which must of course be regarded as the simplest and most time-saving 
method, and is now preferred by most physicians to reading off the time. How- 
ever, as a certain quantity of blood sometimes clings to the walls of the ampulla, 
the definitive column of blood is not always 62.5 mm. long, and Linzenmeier there- 
fore recommends the reduction of the discovered height of the plasma to a value 
that corresponds to a blood column 50 mm. in height, in order to be indepen- 
dent of variations in the height of the real column; thus, height of the real column 
= 60 mm.; discovered height of plasma = 12 mm.; unknown value = + mm.; 


y 1? . . ° . 
= -- ; hence, +r = 10.! Unless otherwise stated, I always give the value reduced 


mf 


50° 60 
in this way. 

The method requires some practice to carry it out well, but proves convenient 
and expeditious, and has the advantage inter alia that the same tube suffices for 
mixing and setting up the test. 

There is one source of error to be taken into consideration. In a few cases, 
when we expected a considerably increased rapidity in the sinking of the corpuscles, 
we obtained strikingly low values of only a few millimeters; a control test immedi- 
ately following always showed higher values, corresponding to those that were 
expected. With improved technic these occasions became exceptional, and could 
be explained only as probably due to partial coagulation of the blood in the tubes, 
which was occasionally observable macroscopically. These faulty tests have seldom 
yielded values of medium height, the values generally being only 1 or 2 mm. With 
repeated tests these sources of error play little part, but in the case of isolated 
tests, which might possibly help to determine a diagnosis or treatment, it is 
advisable to make a control test whenever a high value is expected and a low one 
is obtained. 

Microsedimentation should be carried out with a fairly uniform temperature 
the temperature of the room; slight variations in temperature are of little impor- 
tance. A few tests have been carried out with considerable variations: Thus, in 
one patient the microsedimentation at 2 C. was 30 mm., and at 37 C., 32 mm., 
in another case, at 2 C. it was 28 mm., and at 37 C., 33 mm. 


1. I have given up this reduction of the values when employing the apparatus 
of my own construction (p. 728). 





LANDAU—MICROSEDIMENTATION 695 


In 50 cases simultaneous double tests were made, blood from a 
vein of the arm being taken for one tube, and from the finger-tip for 
another. There was no particular or great difference of practical 
importance between vein and capillary blood in the evidence revealed. 

A number of reliability tests were made, in the shape of simultan- 
eous double tests on the same person. Table 1 shows the differences in 
100 double tests. 

It is seen, therefore, that in values between 1 and 8 mm. the dif- 
ferences do not exceed 2 mm.; in values between 9 and 25 mm., the 
difference in 92 per cent does not exceed 2 mm.; in 4 per cent, 3 mm., 
and in 4 per cent, 4mm. In values over 25 mm. the differences in 94 
per cent are not above 2 mm., and in 6 per cent, 3 mm. 


TABLE 1.—Results of One Hundred Double Tests 


Micro- 


sedimentation, - 
1 Hour 0-1 Mm. 2 Mm. 3 Mm. 


Differences Revealed 


1- 8mm. 94% 


9-25 mm. 70% 


>25 mm. 65% 


ee a a a ae iS 34 ta 


g. 2.—Microsedimentation (V.S.) curve in a healthy infant 


Figure 2 shows the course of the microsedimentation curve in a 


healthy breast-fed child, and admirably illustrates the reliability and 


the consistent results of the method. Microsedimentation was carried 
out every other week during the course of fourteen weeks, and con- 
sistently yielded values of from 1 to 2 mm. The child quite 


healthy clinically the whole time. 


III. NORMAL VALUES * 

(a) Normal Values in Children—The material consisted of 74 
children, admitted to the hospital for various causes and found, after 
careful examination, to be without demonstrable symptoms of disease ; 
on this material 178 sedimentation tests were carried out. Moreover, 
we had ample experience among numerous policlinic patients 


2. Compare with the unreduced values on p. 731. 
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The normal values for infants and children up to 2 years of age 
thus range trom, 1 to 5 mm.; those for children over 2 years of age 
may vary between 1 and 8 mm., without any pathologic condition neces- 
sarily being present. We have been unable to discover any noteworthy 
difference in the values for different sexes with any degree of certainty. 

Our impression is, however, that as a general rule the normal values 
do not exceed 5 or 6 mm. But it is of great importance in such a 
phenomenon as sedimentation not to draw too narrow limits for the 
normal values, since one must generally exercise great care in draw- 
ing conclusions, even in borderline values above the normal. 

In the case of doubtful clinical discoveries, it is not advisable to 
draw any conclusions from a single value just above 8 mm., at least 
not when children are concerned. Children often have trifling latent 
infections—pharyngitis, rhinitis, adenoids, dental caries, etc.—but 


TaBLe 2.—Normal Microsedimentation Values in Seventy-Four Children from 
One Week to Fifteen Years of Age 


Microsedimentation, Mm., 1 Hour 
one e 





Age Minimum Maximum Average Value 


1 week 
2 weeks 
3 weeks 
1-12 months 
1-2 years 
3-5 years 
6-10 years 
11-15 years 


= 2 
a o 
9 
o 


ee ee ee ee 


despite that they can be regarded as healthy clinically. A slight occult 
infection of this nature may not show any subjective symptom in many 
cases or even a rise in temperature, whereas it often leads to a slight 
increase in sedimentation. In other words, microsedimentation has in 
many cases proved to be a considerably more sensitive indicator of the 
presence of pathologic processes in the body than body temperature. 
Consequently, if one has to decide or reject the presence of some serious 
illness, a test yielding an isolated raised microsedimentation value should 
never be taken as conclusive, but should be followed by control tests 
or by an investigation into occult trivial infections. 

On the other hand, slight increase of microsedimentation in patients 
otherwise free from symptoms should not be ignored, but such patients 
should be kept under observation. Microsedimentation has often proved 
to be a more sensitive factor than body temperature, and is in many 
cases a valuable early symptom in various cases of illness. An 
increased microsedimentation has led to a search for diseases which, in 
some cases, would not otherwise have been identified. 
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We have also seen children who were clinically without symptoms 
of illness, but who had for long periods had slight subfebrile tempera- 
ture (in a number of cases possibly the temperature was caused by 
confinement in bed and in other cases the patients were neuropathic, 
but nevertheless revealed perfectly normal microsedimentation values. 

(6) Normal Values in Adults—Eighty healthy women of the hos- 
pital staff were given microsedimentation tests. In order to have 
increased control I also tested them for the sedimentation reaction 
according to Westergren’s macromethod, and all of them showed values 
that Westergren calls normal. The normal values for women with 
the micromethod proved to lie between 1 and 8 mm., consequently the 
same as in children over 2 years of age. 

Seventy healthy men were tested for microsedimentation and sedi- 
mentation in the same way. The normal values for men with the micro- 
method proved to lie between 1 and 5 mm. 

These values can thus be regarded as reliable normal ones. There 
seems to me no necessity here, any more than with children, to fix 
borderline values in figures; it is of little use. With such values, a con- 
dition of relative uncertainty must always prevail. What is of chief 
importance is, of course, to keep to the principle of letting the values 
at the upper limit of, or just above, normal constitute a warning to 
make further control tests in cases that are otherwise uncertait 


(c) Daily Variations —With the Westergren macromethod it has 
been pointed out from various quarters that different sedimentation 
values can be obtained from one and the same patient at different 


times during the same day. Westergren is of the opinion that with 
low sedimentation these variations are of no practical importance, and 
that they are rarely of any importance to speak of in higher values. 
Katz and Leffkowitz have found an evening rise of 2 mm. in healthy 
persons, with a certain parallelism with the temperature curve. In 
pathologic cases Mollerstro6m showed with Westergren’s method that 
considerable daily variations sometimes occurred, in one case between 
0.5 and 81 mm. in one hour! I shall not enter here into a discussion 
of the causes of such variations. 

Of practical interest in this connection is the question whether nor- 
mal values can vary with pathologic ones in the course of the same 
day without objective changes being noticeable in the patient’s condi- 
tion or bodily temperature. Using the micromethod I examined 15 
persons who were either healthy or convalescent and had normal tem- 
peratures, and who had shown normal morning values, microsedimen- 
tation having been carried out every other hour. Small variations were 
found to occur, but in every case they were insignificant and did not 
exceed the limits for normal values (table 3 
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In a number of cases showing increased sedimentation values which 
were obtained with repeated tests during the same day, greater varia- 
tions could be noted in isolated cases, reaching 8 mm. In almost all 
these cases microsedimentation values seemed to be somewhat higher in 
the evening than in the morning. To attempt to discover from this 
material any regular influence from meals, from remaining out of bed 
or from other causes is scarcely profitable. 


Tas_e 3.—Daily Variations in Normal Microsedimentation 


Microsedimentation Maxi- 
—on . ————————= MUM 
Age, 8 10:30 12:30 2:30 4:30 6:30 #£Differ- 
‘ase Sex* Years Comment a.m. am. p.m. p.m. p.m. p.m. ence 


_ ee — —— 


2 Healed hilar tuberculosis........ j 6 j 6 


2 Convalescent from poliomyelitis 2 : ; , 2 0 


_ 


6 Healed hilar tuberculosis........ j 5 5 ; 5 
7 PRON vo iaecwecddneihebawn space 5 f 
8 Convalescent from pericarditis. . 


bo co m bo te 


Healthy 

Healthy 

Convalescent from chorea..... ‘ 
Sa sch atedinisa ck et cees ; 
Healthy 

Nurse, healthy 

Nurse, healthy......... : 

Nurse, healthy..... 

Nurse, healthy........ 


} 40 AQ, 40 A, 1040 0,40 


, O, + 
— e bo 


0a 


eo) 


> 


» female; ¢, male. 


TABLE 4.—Daily Variations in Increased Microsedimentation Values 


Microsedimentation Maxi- 

cr— —_——_—_—* —— —~ mum 

8 10:30 12:30 2:30 4:30 6:30 Differ- 

Comment a.m. a.m. P.M. P.M. P.m. p.m. ence 


Erythema nodosum and hilar tuberculosis 18 18 17 16 18 21 5 
Endocarditis.............. 11 11 1: 12 8 
Endocarditis........ aay acy caw enon 28 27 28 2 26 3 
PE ciécicvieccces ss « 29 29 30 : 30 31 
Hilar tuberculosis....... 18 18 17 2 22 
Endocarditis.......... ‘ie 27 26 


92 


— 


a to 


Pulmonary tuberculosis..... 
PERGOCGROIIB 6. ois cv ccccsccscse 
po | 
Endocarditis...........e0s 
Pulmonary tuberculosis....... 
Hilar tuberculosis............. ; 


Qt ee =I 


ra 


a to 





IV. MICROSEDIMENTATION IN PATHOLOGIC CONDITIONS * 


The highest pathologic microsedimentation that we have observed 
with this method was 44 mm., obtained in acute lymphatic leukemia. I 
divide the microsedimentation values into the following groups: 


3. Compare with the unreduced values on p. 731. 
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Normal values: from 1 to 5 mm. (children under 2 years and men 
from 1 to 8 mm. (children over 2 years and wom 
Slightly increased values: from 6 to 14 mm. and from 9 to 14 mm.,r 


Fairly high values: from 15 to 25 mm. 


High values: over 25 mm. 


(a) Noteworthy Microsedimentation Values in Infants Wh 
Hospital—In a number of healthy children cared for by wet-nurs 
of healthy babies admitted for observation before vaccinatio1 
tuberculosis, we had an opportunity to study microsedimentat 
periods of some length. Apart from the physiologic (?) incre 
microsedimentation with increasing years, we have often see 
dency toward an increase of sedimentation in values somewhat 
ing the normal one corresponding to the subject’s age, especiall 
children who have been in large wards, and this with particular fre- 
quency without any striking symptoms of illness. The children have 
been lively and robust and in good spirits, with a satisfactory appetite 
and increase in weight. On closer analysis, however, it has been found 
in most cases that the children had undoubted symptoms of slight 
nosocomial infections in the form of trifling pharyngeal redness and 
nasal secretion, slightly dyspeptic evacuations or something else. 
Nevertheless, the temperature may have continued to be of mono- 
thermic type but 0.1 or 0.2 degree above normal; in other cases the 
temperature has had few crests with a few tenths of a degree in rise. 
These discoveries reveal the clear susceptibility of microsedimentation 
and the importance and frequency of slight or occult nosocomial infec- 
tions in hospitals, infections which may often continue or succeed each 
other for the greater part of the stay at the hospital. 

(b) Microsedimentation in Acute Infections —As microsedimenta- 
tions in the ordinary acute infectious illnesses without complications 
play an unimportant part compared with other clinical diagnostic and 


prognostic possibilities, we have generally refrained from making use 


of the test in such cases. It has been employed, on the other hand, 


and has proved useful in protracted cases with a tendency to compli- 
cations and lengthy convalescences. (For microsedimentation values 
in rheumatic complaints, see the following section. ) 

On the other hand, we observed the sensitiveness and importance of 
microsedimentation in patients who were bedfast for a long time, whose 
primary illnesses during their stay at the hospital were followed by 
regularly made microsedimentation tests and in whom the accessory 
diseases had influenced the sedimentation curve. In a number of 


cases an increase in sedimentation had arisen as the symptom of a 
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complication. several days before a rise in temperature (fig. 34), 
whereas in other cases it had come at the same time as the rise in tem- 
perature. Usually the microsedimentation decreases considerably 
slower than the temperature falls, and sometimes reaches the desired 
value only from one to several weeks after the temperature has become 
normal, according to the more or less rapid clearing up of the patho- 
logic processes (fig. 3B). 

(c) Microsedimentation in Acute Rheumatic Complaints.—Apart 
from tuberculosis, the rheumatic diseases may be said to constitute the 
field in which sedimentation plays the greatest part; hitherto it seems 
to have been most studied in chronic rheumatic diseases, while less 
attention has been given to it in acute or subacute diseases; however, 
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Fig. 3.—A, microsedimentation curve in a girl, 6 years of age. Normal values 
were obtained after polyarthritis. Increased sedimentation here foreshadows 
alveolar periostitis. After extraction of the teeth, a fall in temperature and a sink- 
ing microsedimentation curve were noted. 8, microsedimentation curve in a girl, 
8 years of age, with acute pneumonia. 


this has been dealt with by Westergren, Kahlmeter, Steenberg, Akerrén 
and others. Westergren considers pronounced sedimentation to be 
characteristic of acute polyarthritis, especially in the very acute stage. 
Not uncommonly the high values in light cases of acute polyarthritis 
are said to have a certain diagnostic value, but their chief practical 
importance is as an indicator of the intensity of the process of the 
disease. Not until sedimentation has reached normal values after 
repeated tests can one regard the infectious process as having run its 
course. On the other hand, Westergren does not attribute any par- 
ticular diagnostic value to sedimentation with respect to a possible endo- 
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carditic complication. Kahlmeter considers that sedimentation yields 
greater possibilities of deciding the healing in certain cases of acute 
rheumatic fever than any other clinical method, and values it highly 
in deciding when physical therapy is to step in. A similar view of 
the value of microsedimentation in acute polyarthritis was also expressed 
by Steenberg and Akerrén. 

In children acute rheumatic illnesses predominate over chronic 
ones, and as the frequency of the former (acute polyarthritis, acute 
endoperimyocarditis, chorea) is very great in Gothenburg we have had 
ample opportunity to study microsedimentation in these conditions. 


(d) Microsedimentation in Acute Polyarthritis and Acute Endo- 
carditis—The symptomatology of acute rheumatic polyarthritis and 
endocarditis is well known. If it may seem to be monotonous, viewed 
from one standpoint, in other respects it offers a multitude of varia- 
tions, viz., as to the intensity, diffusion and combinations of the symp- 
toms, and although the diagnosis of polyarthritis and endocarditis is in 
most cases simple, it can often cause considerable difficulty. 

Polyarthritic symptoms in childhood are most often comparatively 
transitory and easily affected by salicylic medication, a protracted dura- 
tion being exceptional; the intensity in many cases is slight, so that 
there are only subjective symptoms, and signs of swelling in the joints 
cannot be objectively observed. The arthritic symptoms as such are 
therefore not very deleterious as a rule in childhood, and to overlook 
them would consequently not be of great moment if thereby one did 
not risk overlooking or paying insufficient attention to other possible 
rheumatic diseases, in the first place, endocarditis. 

If the symptoms of endocarditis are not pronounced, the decision 
whether or not there is endocarditis, even if attention is directed to it, 
may give rise to insuperable difficulties. There is always the risk of 
confusing functional cardiac sounds with slight endocarditic ones. To 
this is added the important circumstance that the interval between the 
symptomizing of the endocarditis after polyarthritis has set in, in cases 
in which these diseases occur together, can vary considerably, and as 
the manifestation of the cardiac symptoms need not be accompanied 
by a rise in temperature, especially in cases in which salicylic medica- 
tion is being given, the endocarditis may remain undiagnosed 

The progress of a cardiac complication differs materially from that 
of disease of the joints in that a restitutio ad integrum is the exception. 
In rare cases, it is true, endocarditic cardiac murmurs may disappear 
altogether and in other cases remain but gradually diminish in strength; 
but in most cases one gets a vitium as a residuum. In not a few cases 
there is a progression of the endocarditic process, or a myocarditis or 
a pericarditis arises. 
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In judging the course of polyarthritis and cardiac complications and 
thorough healing of the processes, one has, in addition to the local and 
general symptoms and the condition of the pulse, another important 
symptom, viz., the fever. As long as fever persists, one cannot regard 
the process of the disease as concluded. But even after the fever has 
subsided, when is one to venture to consider the process fully healed? 
In polyarthritis or endocarditis one or more relapses not so rarely set 
in at some indefinite time after the fever has subsided, even if the patient 
is in bed or at the hospital, as a sign that the disease is latent and the 
pathologic process not yet fully healed. 

We are therefore face to face with this important question: When 
after the temperature has subsided to normal can one venture to pro- 
nounce the endocarditic process ended in acute endocarditis? In other 
words, when does the endocarditis-end and the vitium, the resultant 
condition, begin? This also raises the important question of the con- 
tinued therapeutic treatment, particularly the physical therapy, as well 
as the prognosis for cardiac function. 

It is in just this sphere, in addition to cases in which the diagnosis 
is doubtful, that microsedimentation has proved to be of extraordinary 
value as an indicator in judging the processes of the disease, being 
generally far more sensitive than the body temperature. 

Since 1928 at the Gothenburg Hospital microsedimentation tests 
have been made regularly every week on all the patients admitted with 
acute polyarthritis and cardiac complications. In this group, numbering 
70 cases, 700 tests in all have been made. 

The initial microsedimentation value in acute polyarthritis with or 
without cardiac complications lay in most cases between 30 and 35 mm., 
independent of the extent of the articular symptoms. As a rule, the 
initial value was no guide for the prognosis, but it was of great diag- 
nostic value. Many children complain of indefinite pains in their bones 
and joints, without objective symptoms, possibly with slight fever. Such 


pains, often called “growing pains,’’ cannot always be ignored, and a 
careful doctor keeps such a patient under observation if possible. Now 
and again it may happen that these indefinite pains are the harbingers of 
polyarthritis or endocarditis; we have also seen cases in which these 
symptoms preceded chorea. In these doubtful cases, microsedimentation 


is an invaluable resource. -In most cases with such symptoms repeated 
tests have shown normal microsedimentation values which per- 
sisted, and we have been able to consider a diagnosis of neuropathy, 
muscular rheumatism, static disturbance and the like. But if there is 
a raised sedimentation value with the indefinite pains in the extremi- 
ties, it is advisable to watch the case and follow it with repeated tests ; 
a more serious picture of disease is likely to reveal itself. 
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3y means of repeated sedimentation tests one obtains 

sedimentation curve an extremely valuable and perspicuous picture of 
the course of the disease, a picture which to some extent may be said 
to constitute a prognostic guide. The quicker the return to normal 
values, the better is the prognosis, as a rule. But there is the risk of a 
relapse. The more protracted the course of the sedimentation curve, the 
more carefully should one cast the prognosis, for the risk is all the 
greater that the process may break forth or encroach on the myo- 
cardium and endocardium, even with a normal body temperaturé 

It would be hard to prove that in endocarditis an increased sedimen- 
tation which remains after the patient is free from fever is not due 
entirely to persisting physicochemical changes in the blood following 
the healing of the primary processes. After our experience with the 
great sensitivity of the sedimentation tests as compared with the tem- 
perature during a steadily continuing pathologic condition, it is difficult 
to dismiss the thought that the enhanced sedimentation value points to 
a constantly present infectious process. In favor of this, it seems to me, 
speak the many cases of endocarditis in which the increased sedimenta- 
tion was the only clear objective sign of warning for many months, until 
finally fresh clinical data on the heart showed that the process had been 
going on and had advanced the whole time. 

In cases of acute polyarthritis and cardiac diseases at the Gothen- 
burg Hospital for Children we have consistently adopted the principle 
of not releasing patients from bed until microsedimentation has shown 
normal values after repeated tests, irrespective of whether or not the 
body temperature has become normal. We have found that these patients 
generally retained their normal sedimentation even after getting up; 
the transition from lying in bed and being up has not, in such cases, had 
any noticeable effect on microsedimentation. After their discharge from 
the hospital, microsedimentation tests have generally been made on these 
patients in the policlinics, and I venture to assert that when the sedi- 
mentation values were normal at the time the patients were sent home, 
they continued so in the great majority of cases; hitherto we have 
had relapses in polyarthritis or endocarditis in only a few cases. On 
the other hand, many patients who, owing to various causes, were dis- 
missed with increased microsedimentation had to be admitted again 


sooner or later owing to an outburst or a progression of the process 


As regards the course of the sedimentation curve in rheumatic com- 


plaints, especially as regards the time that passes before it reaches 
normal values, it is impossible to make any exact statement. The varia- 
tions in individual cases are too great. Instead, I shall graphically 


exemplify microsedimentation in a number of different cases 
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In acute polyarthritis without complications, and in cases of slight 
endocarditis, the time that elapsed before a normal value was reached 
varied between three and twelve weeks. 


Case 1.—A girl of 5 years was admitted to the hospital in her first attack of 
acute rheumatic polyarthritis without complications. A few days before admission 
she had had fever with swelling in the ankle joints. There were no cardiac symp- 
toms. After one week microsedimentation was normal. In connection with ton- 
sillectomy and abrasion there was a slight passing rise in microsedimentation in 
analogy with an increase in temperature; after that the value remained steady 
(fig. 4A). 

Case 2.—A boy, aged 12 years, had acute polyarthritis and endocarditis. A 
few days before his admission to the hospital, fever, pains and swelling in the knee 
joints and dyspnea were noted. Examination of the heart revealed a harsh endo- 
carditic murmur at the apex and weak systolic fremitus there. The patient’s con- 
dition rapidly improved, and on his discharge from the hospital there remained 
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Fig. 4.—A, microsedimentation curve in a girl, 5 years old, with acute poly- 
arthritis. B, microsedimentation curve in a boy, 12 years old, with acute poly- 
arthritis and endocarditis. 


only a soft, faint murmur. During the whole time the pulse rate was about 80, 
without digitalis. Microsedimentation attained a normal value after three weeks 
(fig. 4B). 

Case 3.—An 8 year old girl had a protracted case of endocarditis following 
polyarthritis. Acute illness with fever, pains and swelling in the right foot and 
knee joint occurred two days before admission. Only a slight endocarditic murmur 
was noted. The condition of the patient was more unstable than that of the first 
two. Microsedimentation did not reach a normal value until after ten weeks 
(fig. 5); then, in conjunction with pharyngitis, there arose a fresh outbreak of 
the endocarditis and an endocarditic exanthem, after which the sedimentation curve 
dipped again. With a fresh pharyngeal infection a fortnight later there was a 
very slight reaction; no demonstrable reaction of the heart was noted. The patient’s 
general condition was good on discharge. 

Case 4.—A girl of 3 years had an acute attack of illness with fever, articular 
symptoms and pronounced endocarditic symptoms. Her general condition was 
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much affected from the outset. Tachycardia was observed. The sedimentation 
curve fell slowly, but never reached a normal value despite the low temperature 
(fig. 6). Then a rise in the fever with pericarditis occurred. The microsedimenta- 
tion value rose immediately and remained high till death supervened. The section 
verified the clinical diagnosis. In this case no organic stasis or tissue edema had 
time to develop. 
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Fig. 5.—Microsedimentation curve in a girl, 8 years old, with acute polyarthritis 
and endocarditis. 
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Fig. 6.—Microsedimentation curve in a girl, 6 years old, with acute poly- 
arthritis and endoperimyocarditis, ending in death. 


Death from failure of the heart in childhood, owing to a lack of 
compensation in an acquired vitium, occurs less frequently after a 
completed inflammatory process than in conjunction with one that is 
present. Then it is often not only the endocarditic process that is 
decisive in hastening the lethal issue. In many cases myocarditic and, 
above all, pericarditic processes set in at decisive moments. These con- 
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ditions, however, may sometimes set in soon after the illness has begun, 
as in case 4, but it is particularly in a protracted endocarditic condition 
that pancarditis threatens. 

Now and again, however, we see a pronounced condition of insuffi- 
ciency with noncongenital organic disease of the heart in children, as in 
the following case (fig. 7), which was complicated, however, by a 
relapsing endocarditic process, but in which death ensued as the result 
of a mechanical insufficiency. 

Case 5.—A girl of 14 years was admitted to the medical department in 1926 
for paratyphoid fever. It was then ascertained that she had a vitium with com- 


pensated insufficiency, an enlarged liver and spleen and albuminuria. The heart 
was enlarged and showed a double murmur and pronounced fremitus over the 
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Fig. 7.—Microsedimentation curve in a girl with organic defect of the heart, 
endarteritis of the pulmonary artery and cardiac insufficiency. This case, which 
ended in death, showed a terminally lowered microsedimentation. 


region of the pulmonary artery. Since then the patient had gone to school and 
felt well. She was again admitted in 1930 for dyspnea, cyanosis, edema of the 
lower extremities and ascites. The right boundary of the heart was 5 cm., and 
the left 10 cm., from the midline. A murmur was heard as before. The liver and 
spleen reached the level of the navel. The temperature was somewhat high. Micro- 
sedimentation was considerably increased (fig. 7). Endocarditis was probably 
present. After a time in bed and treatment with digitalis, some improvement had 
occurred in the incompensation; the edema and ascites had disappeared. Micro- 
sedimentation was high on the patient’s discharge from the hospital, and remained 
so during policlinical control. After seven weeks she was again admitted, owing 
to serious symptoms of incompensation, which were considerably worse than on 
the earlier occasion. Microsedimentation was now only slightly increased, and sank 
further to normal values in proportion as the patient’s condition grew worse and 
stasis increased. The patient died six weeks after admission. On dissection it was 
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found that, besides other changes, there was an endarteritis in the pulmona urtery 
with large thrombus formations and dilatation of the arterial wall, whi: 

seat of not only areas overgrown with connective tissue but also of fres! 

itic processes. The Wassermann reaction was negative. 

Thus with cardiac incompensation in a condition of stasis \ btain 
with the micromethod a decreasing sedimentation rate with low values 
in the same way as with the macromethod (Westergren). We have 
been able to show this in several cases, inter alia in a 10 year old girl with 
vitium, in whom acute pericarditis developed, with constant fever, 
increased microsedimentation and symptoms of insufficiency. As these 
increased, microsedimentation decreased to “normal” values, and rose 
again with improved symptoms, to fall once more with increasing incom- 
pensation to values of 2 mm. 

Numerous other examples of the instructive importance of micro- 
sedimentation in acute polyarthritis and rheumatic diseases of the heart 
could be added, but it would take too much space to give all the statistics. 
[ shall therefore give a résumé of our experiences with microsedimen- 
tation in these conditions. 

1. In polyarthritis acuta and endocarditis acuta microsedimentation 
has proved to have a considerable, though of course not specifically, 
diagnostic value in obscure cases or in those in which the differential 


diagnosis is difficult. 2. Its greatest value is seen in a study of the 


sedimentation curve, which allows one, with a measure of caution, to 
draw prognostic conclusions about the duration of the pathologic 
processes, but the most important task of which is to guide one in 
judging whether these processes have come to a conclusion; in our 
opinion, the sedimentation is the best indicator of this. 3. By this means 
microsedimentation also becomes an important guide for treatment in 
that the patient should not be allowed to leave his bed or carry out any 
physical therapy until the sedimentation curve has reached normal 
values. 

(e) Microsedimentation in Chorea.—It was interesting to follow the 
sedimentation reactions in chorea, as we had an lity of 
doing in 25 cases. We found that in the majority of cases in which 
chorea had existed as the only rheumatic condition, or in which poly- 
arthritis or endocarditis had preceded it so long before that chorea could 
not be considered as having arisen in direct connection with these 
diseases and in which complicating commonplace infection could be 
precluded, repeated microsedimentation tests showed low values within 
the limits of normal. On the other hand, in cases in which the chorea 


arose at the same time as, or in direct connection with, polyarthritis, 
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endocarditis or pericarditis (7 cases), microsedimentation was increased 
and the sedimentation curve seemed to be influenced by the other dis- 
eases (figs. 8 C and 9). 

From this it is perhaps scarcely possible to draw any conclusion 
as to the etiology and pathogenesis of chorea, but if chorea is an 
inflammatory process of the same nature as the two other manifestations 
of illness, it may appear curious that microsedimentation is increased 
in the latter but not in chorea. Furthermore, it is to be noted that in 
the majority of noncomplicated cases chorea runs its course without 
fever. As a reservation, however, as regards both temperature and 
microsedimentation, I would emphasize that one does not always have 
an opportunity of seeing chorea in the initial stage, owing to the often 
stealthy inception of its symptoms. 
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Fig. 8.—A, microsedimentation curve in a girl of 8 years with chorea. B, 
microsedimentation curve in a boy of 6 years with chorea, treated with phenyl- 
ethylhydantoin. C, microsedimentation curve in a girl of 13 years with chorea 
and acute endocarditis (acute polyarthritis). 


It therefore seems to me that Wollenberg’s hypothesis of chorea as 
a metarheumatic disease, an intoxication of the cerebral cortex, may 
have some justification. Nor perhaps should one underestimate the 
influence of the psychic insult on a /ocus minoris resistentiae. 

Of course, our experiences with sedimentation in cases of chorea are 
insufficient to permit of any far-reaching theoretical speculations on this 
question, but I call attention to them because sedimentation in chorea 
seems to have been little studied. Westergren mentioned, however, that 
so-called rheumatic chorea is associated with slightly or moderately 
increased figures for the sedimentation reaction. 

Case 6.—A girl, aged 8 years, had been treated in the medical department of 
the hospital, six months before this admission, for endocarditis with the develop- 


ment of a vitium. She had been healthy since. A few weeks before the present 
admission choreatic movements were observed. On admission she had moderate 
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chorea. Slight mitral insufficiency was found. Arsenic treatment was given. On 
discharge, her general condition was good and she was free from symptoms. Dur- 
ing the entire period of observation, microsedimentation values were low (fig. 8A). 

Case 7.—A boy, aged 6 years, had chorea six months before his present admis- 
sion. He had not had polyarthritis. For the last few weeks spasmodic twitching 
of the body had not been noted. On his admission to the hospital slight chorea 
was present. There were signs of slight mitral insufficiency but no indications of 
active endocarditis. The microsedimentation value was low. It was of interest 
to see how sedimentation reacted to treatment with phenylethyl hydantoin. On the 
tenth day after the treament had been begun a morbiliform exanthem appeared. 
Microsedimentation increased and reached its maximum value the same day, then 
sank again rapidly to normal (fig. 8B). 

Case 8.—A girl, aged 13 years, had had pains, but no swelling, for two days 
in the right wrist and left elbow joint. At the same time she had felt tired and 
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Fig. 9.—Microsedimentation curve in a girl, aged 4 years, with acute poly- 
arthritis and endocarditis and chorea; a relapse occurred. 


had had spasmodic twitching of the body. On admission she had pronounced 

chorea. Examination of the heart showed a weak presystolic fremitus; the first 

sound was blurred; a systolic murmur was heard at the apex, and there were 

occasional extrasystoles. On admission fever was present which diminished on 

treatment with acetylsalicylic acid. Microsedimentation was considerably increased, 

and sank to normal value only after four weeks. In this case there probably were 
"7 


present at the same time polyarthritis, acute endocarditis and chorea. The sedi- 


mentation curve was that usually obtained in cases of mild endocarditis (fig. 8C). 

CasE 9.—A girl, aged 4 years, was admitted on Sept. 8, 1931, for acute poly- 
arthritis that began four days earlier. On admission there were also symptoms of 
slight endocarditis. Microsedimentation was high—35 mm. (fig. 9). After two 
weeks the patient became afebrile; after five weeks the curve sank to 19 mm. and 
abnormal cardiac sounds could no longer be heard. At this stage typical chorea 
set in, despite which microsedimentation sank further to 16 mm. One and a half 
weeks later there were articular pains in the column of the cervical vertebrae, with 
fever and distinct endocarditis, and at the same time there was an abrupt rise of 
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the microsedimentation. Then all the symptoms subsided, the chorea disappeared 
and microsedimentation decreased. After another six and a half weeks there were 
renewed symptoms of chorea without any influence on microsedimentation, at least 
for the first few days. After two weeks a higher microsedimentation value was 
obtained without any distinct murmur being audible from the heart ; however, there 
was undoubted pharyngobronchitis, which may have affected the microsedimenta- 
tion. Several weeks later the patient was discharged fully free from symptoms. 


In case 9 a number of rheumatic symptoms occurred, each subsiding 
before a fresh one appeared. With the polyarthritic and endocarditic 


symptoms the microsedimentation curve rose quickly and abruptly, 


whereas with the choreatic symptoms it was not affected, at least during 
the first week. Thus in this case the initial symptoms of chorea did not 
seem to induce any rise in the sedimentation curve during an acute 
rheumatic condition. 

(f) Microsedimentation in Acute Poliomyelitis —tLichtenstein has 
observed that the sedimentation in acute poliomyelitis usually shows 
relatively low values even in the course of the fever and in cases that 
end rapidly in death. During the very first days of the disease he often 
found a moderate rise of very short duration, the reaction often being 
normal during the fever stage, and he mentioned this circumstance as a 
valuable means of differentiating between acute poliomyelitis and 
cerebrospinal meningitis. In a later work Huss described his experiences 
with a larger material, 62 cases, and arrived at the same conclusion. 

In the cases of acute poliomyelitis that we have had an opportunity 
of examining with microsedimentation, we have had similar experiences. 
In an afebrile case with symptoms of meningitis, microsedimentation was 
3 mm.; a fortnight later, 2 mm. In a second case microsedimentation 
was 10 mm. on the fourth day after paresis had set in, and 3 mm. after 
two weeks. Ina third case microsedimentation was 2 mm. on the sixth 
day after paresis. Ina fourth case with symptoms of meningitis, micro- 
sedimentation was 19 mm. on the fourth day of the disease; the 
succeeding values obtained every other day were 11, 9, 7, 3 and 2 mm., 
respectively. The highest initial value that we observed in poliomyelitis 
was 23 mm. in a boy of 4 years with meningitis. Lumbar puncture 
showed a pressure of 300 mm. and 65 cells per cubic millimeter, pre- 
dominantly lymphocytes. The temperature was from 37.5 to 37.6 C. 
(99.6 to 99.9 F.). Prodromal symptoms appeared five days before the 
patient’s admission to the hospital. 

In this connection I shall mention a mild case of parotitic menin- 
gitis, in which microsedimentation was low (7 mm.) on the fifth day of 
the disease. On the same day lumbar puncture showed a pressure of 350 
mm.; the Pandy test gave positive results, and there were 270 cells per 
cubic millimeter, predominantly mononuclears. The temperature was 
39 C. (102.2 F.). On the patient’s discharge, a week later, micro- 
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sedimentation was likewise 7 mm. In another, also mild, case of acute 
encephalomeningitis after rubeola microsedimentation was low (7 mm.) 
on the seventh day of the disease. The lumbar fluid contained 14 mono- 
nuclear cells five days before this value was obtained and 4 cells four 
days after the test. 

On the other hand, microsedimentation was considerably heightened 
in a lethally ending case of postvaccinal encephalitis. The onset occurred 
on the thirteenth day after vaccination, and the patient died four days 
later. The same day microsedimentation was 25 mm. The lumbar 
fluid contained 36 cells per cubic millimeter, 80 per cent of which were 
mononuclears. 

It thus appears that the low microsedimentation value during the 
acute stage of poliomyelitis cannot be made use of for differential diag- 
nostic purposes in a number of other encephalomeningitides of a slight 
nature. However, we lack experience with its relation to epidemic 
meningitis. 

(g) Microsedimentation in Hepatitis in Children.—In 1921 Abder- 
halden communicated the observation of retarded sedimentation in 
icterus catarrhalis simplex. Klopstock believes that with the help of 
sedimentation he can differentially diagnose icterus catarrhalis on the 
one hand, and icterus lueticus, infectiosus and carcinomatosus on the 
other, the latter conditions showing an increased reaction during their 
course. A retarded reaction in icterus catarrhalis has also been observed 
by Murakami and Yamaguchi, Popper, Kriendler and others. Katz and 
Leftkowitz consider that a retarded sedimentation lets one surmise the 
presence of a primary parenchymal injury to the liver, a slight or fairly 
severe form of catarrhal icterus or a true cirrhosis of the liver. 

In acute yellow atrophy of the liver the last-named writers and 
Friedlander have found an increased sedimentation rate. 

In contradiction to these findings, Tillgren in 14 benign cases of 
icterus catarrhalis found moderately increased sedimentation in 10, and 
low (normal) values in 4 without any clinical difference in the cases. In 
9 malignant cases (acute yellow atrophy of the liver) he found normal 
values. In 25 (66 per cent) of 38 cases of acute epidemic hepatitis 
T. Geill found a normal or retarded sedimentation reaction ; in the other 
cases, a slight or fairly high reaction. 

No consistent agreement prevails, therefore, in the statements sup- 
plied from different quarters about sedimentation in hepatitis. At the 
Gothenburg Hospital for Children we have studied microsedimentation 
in about 20 cases of acute epidemic hepatitis in children, most of them 
from an epidemic then prevalent in the city ; tests were taken every other 
day. In table 5 it will be seen that in 18 cases microsedimentation was 
increased in different degrees, while in 2 cases there were normal values. 
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In all the cases of the first group the sedimentation curve rose after 
jaundice of the skin and whites of the eyes had been observed, and 
reached its maximum between the ninth and the twenty-first day of 
illness, to sink again fairly quickly to a value just above normal. The 
normal value was reached in a number of cases after from two to 
three weeks, in other cases only after a longer time. There cannot be 
said to have been any parallelism between the clinical symptoms and the 


degree of increase in sedimentation. The bile-colored substances in the 


5.—Microsedimentation in Twenty Cases of Acute Epidemic Hepatitis 
in. Children 








On Admission 


Microsedimentation, Mm. 
: Kotwal 


ee ee 


Pro- 
dromal 
Symp- 

toms 

for 


Icterus 
Observed 
after 


Immedi- 
ately 


3 days 


4 days bho ands 
4 days 4 days 
3 days 
4 days 4 days 
5 days 5 days 
5 days 8 days 
2days Immedi- 
ately 
5 days 
5 days 
4 days 


5 days 


8 days 
5 days 
4 days 


9 days 6 days 


8 days 4 days 
5 days 
5 days 

14 days 


5 days 
8 days 
14 days 
3(?) days 


10 days 4 days 
? On ad- 
mission 


Ieterus 


Slight 


Moder- 
ately high 
High 
Slight 
Slight 
Slight 
Slight 


Slight 
Slight 
Moder- 
ately high 
Moder- 
ately high 
Moder- 
ately high 
Moder- 
ately high 
Slight 
High 
High 
Moder- 
ately high 
High 
Slight 


Temper- 
ature 


Afebrile 


Subfebrile 


Afebrile 
Afebrile 
Subfebrile 
Febrile 
Subfebrile 


Subfebrile 
Subfebrile 
Subfebrile 


Afebrile 
Subfebrile 
Subfebrile 


Afebrile 
Afebrile 
Afebrile 
Afebrile 


Afebrile 





urine had in all cases disappeared before 


Palpable 
Below 
Costal 

Margin, 


Co bh bo po 


So > 


On 
Admis- 
sion 


29 


26 
20 


Day of 

Illness 

When 
Maximum 
Value Was 
Obtained 


Maxi- 
mum 
Value 


Increase 
during 


> 2 wks. 


> 2 wks. 
5 wks. 
3 wks. 
4 wks. 
4 wks. 
4 wks. 
2 wks. 


2% wks. 


> 3 wks. 
3 wks. 
8 wks. 
> 2 wks. 
> 4 wks. 


microsedimentation became 


normal, whereas slight enlargement of the liver often remained for a 


longer time. 


In the two cases that showed normal values (cases 18 and 20, 


table 5) it is uncertain whether a lengthy prodromal stage had not been 
present, during which the microsedimentation was unknown, these 
patients having had fever, vomiting and nausea without known cause for 
eight days three weeks before admission. 

According to our experience, therefore, the sedimentation curve 
generally is of the type that we are accustomed to find in acute infectious 
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diseases, which may perhaps be taken to confirm the now usually accepted 
view that “icterus catarrhalis” is one of this group. That ingredients of 
bile accumulated in vivo in the blood do not, in this disease, check the 
rise in the sedimentation curve seems to me to follow from the circum- 
stance that the curve rose regularly after icterus had been verified. This 
is particularly well illustrated in case 7 of table 5, in which the patient 
was admitted for observation during the prodromal stage on the fifth 
day of illness without observable jaundice. The microsedimentation was 
then 5mm. Not until the ninth day was the condition clearly identified 
as icterus ; then the microsedimentation was 15 mm. The curve reached 
its maximum (23 mm.) on the sixteenth day, after which it sank. 

Of interest are 3 cases of protracted subchronic-chronic hepatitis, in 
which the sedimentation showed considerably increased values for some 
time: 


Case 10.—A girl, aged 4 years, previously healthy, had had general sym 
dark urine and a yellowish skin for a month before admission to the hospital 
jaundice varied somewhat during this time. On admission the patient’s condition 
was subicteric. A test of the urine for urobilin gave positive results. The Ham- 
marsten test was negative. The liver was palpable just above the level of the 
navel. The spleen was palpable from two to three fingerbreadths below the 
margin. The galactose test clearly showed insufficiency of the liver. Duri 
first month the temperature was subfebrile. The Wassermann reaction was nega- 
tive. The jaundice disappeared after two weeks. On admission the microsedi- 
mentation was high (34 mm.) and remained so for a long time, becoming normal 
only after nineteen weeks. Enlargement of the liver and spleen persisted for a 
long time, but gradually diminished so that on the patient’s discharge, after twenty 
weeks, palpation showed the liver only two fingerbreadths, and the spleen one 
fingerbreadth, below the costal arch. A galactose test performed just before this 
showed a normal value. 

Case 11.—In a girl, aged 11 years, typical symptoms of acute hepatitis devel 
with jaundice, during the prevailing epidemic of hepatitis. The course was 
tracted, and occasionally there was dark urine. On the patient’s admission t 
hospital, five months later, the liver was palpable two fingerbreadths below 
costal arch. The spleen was not palpable. Tests were positive for urobilin a 
negative for bilirubin. The galactose test showed the increased secretion, p 
to a certain insufficiency of the liver. The patient was afebrile. The 
sedimentation values were 30, 28, 30 and 31 mm. during the patient’s stay 
hospital. This case must be regarded as one of subchronic hepatitis. 
worthy feature is the high sedimentation value such a long time after the 
illness began. There is no other explanation of this than the hepatitic | 

CasE 12.—A boy, previously healthy, was taken ill, four months 
admission, with fever and jaundice. On admission, icterus was present. T! 
was palpable at the level of the navel and the spleen was palpable two 
breaths below the costal margin. Later, anemia occurred with regression between 
attacks and there were icteric periods. The Wassermann reaction was negative. 
The red blood corpuscles showed normal resistance. The case is not clear; there 
were no certain indications of hemolytic icterus, but probably a chronic hepatitic 
process was present. After eight weeks the temperature became normal. It is 


4 
\ 
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of interest that the considerable increase in microsedimentation (up to 32 mm.) 
was still present on the patient’s discharge, after fifteen weeks. When subse- 
quently examined, he was well and had been up and about the house; he had not 
had icterus or ascites, but still had enlargement of the liver and spleen. After 
one and a half years the microsedimentation is still above normal. 


Without entering further into the particulars of these 3 cases I would 
merely accentuate the fact that in all there were signs of subchronic- 
chronic hepatitic processes. Noteworthy in these cases are the high 
sedimentation values and the duration of the heightened reaction. In 
none of the cases of acute hepatitis of short duration did microsedimen- 
tation reach the same degree as in these 3, and the return to normal 
values was considerably quicker in the others. 

If one should venture to draw any conclusion from these 3 cases of 
subacute hepatitis in the light of experiences with typical acute hepatitis, 
it would be that the sedimentation in hepatitis in children may be of 
some significance both diagnostically and prognostically, in that a con- 
siderably increased sedimentation points to a more seriously protracted 
process, and that a protracted high sedimentation is an unfavorable 
prognostic sign. 

(h) Microsedimentation in Nephritis—In nephritis, sedimentation 
does not seem to have been studied much. Thus, Katz and Leffkowitz 
said nothing about it in their great work. Westergren wrote that high 
values occur with nephritis, but that there is no general parallelism 
between the sedimentation rate, on the one hand, and changes in the 
urine, nonprotein nitrogen, etc., on the other. In chronic nephritis one 
finds sometimes high, sometimes low, sedimentation rates. 

My material embraces 7 cases of nephritis in children, in whom 
microsedimentation was observed for a considerable time (cases 13 to 
19). In all the patients, 6 of whom were admitted to the Gothenburg 
Hospital for Children during the acute stage of the illness, the micro- 
sedimentation values were high, from 25 to 33 mm. 


Case 13.—A girl of 2 years was afebrile after two weeks. Microsedimentation 
was normal after five weeks, while at the same time urinalysis showed no albumin, 
but a moderate number of red blood corpuscles and casts in the sediment. 

CasE 14.—A boy of 2 years was afebrile after a few days. Microsedimentation 
was normal after five weeks. After four weeks the results of urinalysis were 
normal; a subsequent test showed no albumin or sediment. 

Case 15.—A girl of 5 years became afebrile after two weeks, and showed 
normal microsedimentation after six weeks. The urine was normal after six 
weeks ; subsequent tests showed no albumin or sediment. 

Case 16.—A boy of 7 years was afebrile after one week, and showed normal 
microsedimentation after twelve weeks. The constituents of the urine were 
normal after eleven weeks (fig. 10). 

CasE 17.—A boy of 4 years was afebrile after a week (otitis was a complica- 


tion). The microsedimentation curve clearly showed a tendency to sink, but was 
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not normal when the patient was discharged, five weeks later. Examinat 
the urine then showed much improvement, no albumin, and sediment conta 
a few red blood corpuscles. Examination a week later revealed no albumi 
sediment. 

' Case 18—A girl of 13 years was taken violently ill with acute 
symptoms, including defective vision and a nonprotein nitrogen content of | 
per hundred cubic centimeters of blood. She was afebrile on admission, 
days after becoming ill. Microsedimentation was high, 30 mm., during 
whole time of observation, eight weeks. On discharge her condition was 
siderably improved. The nonprotein nitrogen content of the blood was 29 
per hundred cubic centimeters; the blood pressure, 115 mm. The urine 
albumin and sediment, containing a moderate number of red and whit 
corpuscles and casts. As the patient was from the country, we were not 


keep her under observation. 
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Fig. 10.—Microsedimentation curve in a case of acute nephriti 


CasE 19.—A girl of 14 years had had diphtheria two years before the 
illness, the urine containing albumin and white blood corpuscles. On recover 
remained healthy until one and a half weeks before her admission to the | 
when she became edematous. The doctor found nephritis and a heightened 
pressure. The patient was free from fever when admitted to the hospital. 
sedimentation was 32 mm., and the blood pressure was 220. The nonpr 
nitrogen content of the blood was 160 mg. per hundred cubic centimeters 
urine contained albumin and pathologic sediment. The patient died of 
after four and a half weeks. Microsedimentation was very high (to 
the whole time, without any apparent cause beyond renal disease. Section 
chronic nephritis, but otherwise nothing noteworthy. 


The material is not extensive, but our experiences point cl 
the fact that in mildly acute nephritis the microsedimentation se« 
run closely parallel to the results of urinalysis, both becoming norm 
about the same time. 
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In case 18, on the other hand, which started much more seriously, 
the microsedimentation value remained high for a long time even after 
the general symptoms had improved. But pathologic changes in the 
urine remained as a sign that the process of the disease was not checked. 
Unfortunately, the case could not be followed up. In case 19, there 
was chronic nephritis with pathologic changes in the urine, and death 
supervened. In this case the microsedimentation value was very high 
all the time, though the section showed no cause other than nephritis. 

In nephritis microsedimentation can hardly be said to have any 
diagnostic value. Prognostically it can be regarded only as supporting 
the conclusions to be arrived at from the changes in the urine, blood 
pressure, nonprotein nitrogen of the blood, etc., but it perhaps serves 
as a guide, as a persistently high microsedimentation value should 
urge careful prognosis even when the pathologic changes in the urine 
are slight. 


(1) Microsedimentation in Tuberculosis in Children.—Tuberculosis 
is the disease in which sedimentation has been most studied, and in which 
it has hitherto been considered to be of the greatest importance. 
Numerous studies have been made in children, though not to the same 
extent as in adults. At the Gothenburg Hospital for Children we 
consistently used the micromethod in about two hundred children of 


various ages, including infants, with tuberculosis. These patients had 
been under control long after being discharged, sometimes for years, and 
many of them, especially infants, had been cared for at the hospital or 
its convalescent home for several years, so that we had every opportunity 
of making long series of tests of microsedimentation. 


(j) Microsedimentation in Tuberculosis of the Bronchial Glands 
and Erythema Nodosum.—The commonest initial form of a tuberculous 
infection in children consists of tuberculosis of the bronchial glands. In 
a number of such cases we determined the exact time of the exposure 
to a tuberculous infection, and could therefore decide with certainty 
that the condition was initial tuberculosis. Another group in which the 
definite initial form can be indicated consists of infants infected during 
the first few months after birth. A third group is made up of children 
with erythema nodosum, which in most cases is now considered to be 
an early symptom of tuberculous infection in children (Belfrage, S. 
Engel, Ernberg, Josefson, Koch, Kundratitz, Landau, Lindberg, 
Wallgren). 

Among cases in the three groups mentioned one is consequently sure 
of following the tuberculous infection from its very beginning—if one 
would be strictly critical. On the other hand, besides the aid of the 
general symptoms, the reaction to tuberculin and fever, one has also 
great possibilities of approximately gaging the age of the process by the 





LANDAU—MICROSEDIMENTATION 


appearance of the roentgen pictures, though here one must deal w 


greater range of variability. 

If, then, I keep to the three groups mentioned, I consider that | 
really speak of initial microsedimentation values in tuberculous inf 
These have varied between 17 and 33 mm. 

I shall describe 2 cases of initially tuberculous infants,* who 
admitted to the Gothenburg Hospital for Children for observation 
ing the incubation stage and who became allergic during their stay 
(cases 20 and 21). With the setting in of the allergy the previ 
normal sedimentation curve rose, together with an initial rise in 
perature. The temperature soon dropped, but the sedimentation cur 
remained high for a considerable time. 

CasE 20.—A girl, born Sept. 15, 1929, was breast-fed for the first ten 
Then the mother was found to have pulmonary tuberculosis with bacilli 
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Fig. 11—Microsedimentation curve in a case of initial tuberculous infection 


sputum. On Dec. 2, 1929, the infant was admitted to the hospital for observation. 
On admission she reacted negatively to 0.1 mg. of tuberculin. This test was 
repeated every week. On the thirteenth day after admission the patient’s tempera- 
ture rose to 38.8 (101.8 F.) without there being a sign of acute infection. Two 
days later allergy set in, and the patient reacted positively to 0.1 mg. of tuberculin. 
A roentgenogram now showed enlarged fresh hilar gland shadows bilaterally. 
Despite this, the patient’s general condition was good, and she increased in weight. 
Two weeks later the temperature was again normal. The rise in temperature 
can be interpreted only as the so-called initial fever of tuberculosis. In this case 
the sedimentation curve (fig. 11) is interesting. From being normal at the time 
of incubation, a distinct rise accompanied the rise in temperature and the beginni 
of the allergy, the curve going up to 18 mm., whereupon there was a fairl) 

drop, the normal value again being reached after six weeks. After that, howeve 
the curve fluctuated and attained moderately high values in connection with vari 
infections which probably kept up the activity of the tuberculous infection. 

case there is therefore an example of the initial sedimentation curve in tul 
infection, 


4. These cases were demonstrated by Wallgren before the G 
Medical Society. 
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CasE 21.—This patient was a girl, born Dec. 26, 1929, and also breast-fed. 
Four weeks after her birth, the mother was found to have pulmonary tuberculosis 
with bacilli in the sputum, whereupon the child was admitted for observation to the 
Gothenburg Hospital for Children on Jan. 22, 1930. She then gave a negative 
reaction to tuberculin. She was tested every week, however, and after four weeks 
she reacted positively to tuberculin. She, too, had an initial fever; the tem- 
perature dropped after four weeks. The microsedimentation value was 6 mm. 
two weeks before allergy appeared, 14 mm. one week before and 33 mm. at the 
onset of allergy. Roentgen examination, which on admission showed a normal 
condition, revealed a right-sided hilar enlargement in connection with the allergy. 
The sedimentation curve remained high the whole time. Nine months after the 
infection it still showed a value of 24 mm. In this case also there were temporary 
increases in connection with pharyngitis, even when the curve was high. 


As regards the course of the sedimentation curve with tuberculosis 
of the bronchial glands, I would draw attention to the fact that it by 
no means is parallel with the temperature. Most often there is a more 
or less rapid remission of the temperature, while microsedimentation 
does not reach normal values until later. Furthermore, I would empha- 
size the fact that there is no parallelism between the regression of the 
sedimentation curve and that of the roentgenographic changes. The 
curve may reach normal values while the roentgenographic appearance 
remains unchanged for a long period, and it may take as much as six 
months before the hilar enlargement has clearly diminished. In judging 
the complete healing of tuberculosis of the bronchial glands one has 
therefore no fixed indication of when the tuberculous process may be 
considered ended, or when the healing is complete, unless one is content 
to wait for calcification as the sign; but in most cases that would be 
expecting too much. As a rule, therefore, one must be satisfied with 
trying to fix the time when the activity of the tuberculous process ends. 
In doing so, one is materially assisted by the sedimentation curve, as 
has been pointed out by a number of writers (Klare, Dehoff, von Rokay, 
Asal and Falkenheim, Gottlieb, Popper, Rennenbaum, Ritter, Mtndel, 
and Wallgren). Wallgren pointed out, however, that a normal sedimen- 
tation does not preclude tuberculosis of the bronchial glands—not even 
a fresh infection that has passed through its initial period of activity— 
and that a normal sedimentation is thus compatible with a pathologic 
roentgenographic appearance. 

The activity of the tuberculous process may therefore be reflected 
in the curve. But its variability is great, both in uncomplicated and 
complicated tuberculosis of the bronchial glands. This is probably due 
to the virulence of the infection and to the patient’s disposition and 
resistance. 

From the initial values I have been unable to find any guide for 
judging the duration of the activity of the tuberculous infection, nor 
do they seem to stand in any regular correlation to the anatomic preva- 
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lence of the initial tuberculous process. It is not, of course, th 
test, but the repeated examinations that are of value in this parti 
In erythema nodosum the time varies before the curve reaches n 
values—in noncomplicated cases between one week and several m 
In 38 patients with erythema nodosum who remained at the ho 
until normal sedimentation had been recorded, or who remained lor 
than three weeks, the figures obtained were those given in table 6 

I have not noticed any striking difference in the course of the 
in tuberculosis of the bronchial glands with or without erythe: 
nodosum.*® It is not rare to find a more or less sudden drop in the cury 
to values just above normal, and for it to remain there a consider 
time before it drops further. 

The effect produced on the curve by complications of a nontul 
culous nature is noteworthy. If the curve has not yet, or has ; 
recently, reached normal values, it may often be driven up to a more or 
less high level by an acute infection, by influenza, pharyngitis, otitis or 
the like. As a rule, it does not then sink as quickly again as in such 


TABLE 6.—Microsedimentation Values in Thirty-Eight Cases of Eryt 
Nodosum and Tuberculosis of the Bronchial Glands 


Normal Microsedimentation After Increase 


ere 2 —__——_, Microsedimentation 
Number of weeks...... 1 23 45 6-7 89 10-11 12-13 14-15 16-17 18-19 After 20 Weeks 


9 9 1 


Number of cases....... 1 9 8 7 2 2 aa l 1 1 


conditions alone, but remains there for a considerable period, weeks or 
months, before it drops. This is probably due to a reactivity of t 

labile tuberculous process in such infections, and marks their greatly 
deleterious influence in fresh tuberculous processes. Probably, too, it 
is often such commonplace illnesses that help to spread tuberculosis, 
through the rise of interlobular exudations, etc. 

A protracted raise in microsedimentation values in tuberculosis of 
the bronchial glands seems to be especially frequent in infants and small 
children, and is in all probability kept up by commonplace infections 
and catarrhal complaints, to which these patients are most susceptible. 
In one case of tuberculosis of the bronchial glands with erythema 
nodosum in a child infected in its third year, the microsedimentation 
values remained high for one and a half years, owing to repeated 
infections, without ever sinking to normal, while for the greater part 
of this time the temperature was normal, except on occasions of acute 
infection. 


5. In some patients with erythema nodosum who did not react 
to intracutaneous injections of tuberculin, in amounts up to 10 mg., m 
mentation values were much as in patients giving a positive reaction to t 
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In such cases the sedimentation curve shows the importance of trying 
to protect patients with fresh cases of tuberculosis from nosocomial 
infections to the very utmost of one’s ability and the importance of 
caring for them in small isolated rooms instead of in large wards. 
Furthermore, it shows the importance of not allowing them out of bed 
too soon, as the risk of infection is thereby increased. The value of an 
operation on the tonsils, when indicated, as well as the treatment of 
dental caries, should also be borne in mind. 

One must be very careful in judging cases of fresh tuberculosis, even 
with the guide of the sedimentation values. I think that I am justified 
in saying that an increased sedimentation reaction in tuberculosis of the 
bronchial glands, unless it can otherwise be explained, points distinctly 
to an active process, while the recently reached normal values indicate 
an inactivity of the process, but give no absolute proof of it. The case 
is different with older infections ; here one can certainly venture to draw 
more conclusions from normal values. 

A question of considerable importance is the danger of infection in 
the surroundings of children with tuberculosis of the bronchial glands. 
Since gastric lavage and inoculation of guinea-pigs with the fluid 
obtained have made it possible to trace tubercle bacilli in a large per- 
centage of children with tuberculosis of the bronchial glands, this ques- 
tion has become serious. Infectiousness cannot, of course, be eliminated 
as long as bacilli are traceable, but when does it stop? After how many 
negative tests can the child be considered harmless for its sur- 
roundings? Attempts have been made to fix the necessary number of 
negative proofs, but such a decision must be highly subjective and 
arbitrary with a chronic infection like tuberculosis. 

At the Gothenburg Hospital for Children Wallgren found tubercle 
bacilli in 14 of 22 patients with erythema nodosum who gave a positive 
reaction to tuberculin. To discover whether any conclusion could be 
drawn from the sedimentation curves as to the duration of secretion of 
the bacilli, I investigated 8 of the cases in which bacilli had been demon- 
strated and which had been observed long enough to be of interest in 
this connection. In 3 cases in which sedimentation values had reached 
normal, negative tests for bacilli were obtained after two positive tests 
in 2 of the cases, and after one positive test in the third case. In 4 
cases negative tests followed positive ones before microsedimentation 
had even reached normal values. In the eighth case, in which the 
bronchial gland process was complicated with an interlobar exudation, 
microsedimentation reached normal values only after six months, and, 
at the same time, a negative test for bacilli was obtained after three 


preceding positive ones. 





LANDAU—MICROSEDIMENTATION 


From this scanty material it is, of course, impossible to draw any 
conclusions, but further experience may throw valuable light on the 
question. If the diminished activity in the tuberculous process, with 
the presumably coincident decrease in pulmonary exudation—which, | 
assume, is marked by the descending curve in a case of tuberculosis of 
the bronchial glands—should prove to indicate a cessation of the bacil- 
lary secretion, the attainment of a normal sedimentation reaction would 
be a valuable indicator that danger of infection was terminated. In 
this case sedimentation would be a far more convenient and rapid 
method than gastric lavage, but to decide this one must have numerous 
irrigations with frequent tests for bacilli during the earlier phase of the 


infection. 
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Fig. 12.—Microsedimentation curve in a case of erythema nodosum and inter- 


lobar pleurisy. 


(k) Microsedimentation in Pleurisy--A common complication of 
tuberculosis of the bronchial glands is interlobar pleuritic exudation. 
Unlike pleurisy with effusion, the interlobar exudation often starts soon 
after the tuberculous infection, during the first few weeks or months, 
and is often detected solely by the roentgenogram or more surely by 
means of the fluoroscope. Often, but not invariably, microsedimentation 
values remain high when there is a complication with interlobar exuda- 
tion, and sometimes a persistently raised microsedimentation curve in 
tuberculosis of the bronchial glands may be indicative and lead to a 
fresh roentgen examination, when an exudation may be discovered as 
in the following case (fig. 12). 


Case 22.—A boy of 8 years was admitted to the hospital on Feb. 9, 1929, for 
erythema nodosum and hilar tuberculosis. The fluoroscope showed bilateral 


enlargement of the hilus without a sign of interlobar exudation. Microsedimenta- 
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tion showed a tendency to sink, but increased in connection with a temporary rise 
in temperature (pharyngitis). Two weeks later there was another rise in tem- 
perature, with an additional rise in microsedimentation. Although the temperature 
fell rapidly, microsedimentation remained at the same height for several weeks. 
The fluoroscope was again employed and revealed an interlobar exudation on the 
left side. In this case the patient had few general symptoms and no auscultatory 
ones, so that microsedimentation acted as a guiding symptom and led to the 


roentgen examination. 

In the initial stage of acute serous pleurisy we often find a high 
microsedimentation value, between 25 and 30 mm. In most cases of 
pleurisy, as Wallgren and others have pointed out, the fever lasts about 
three weeks. The sedimentation, on the other hand, remains high for 
a very much longer time, varying between one and seven months or even 
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Fig. 13.—Microsedimentation curve in a girl of 4 years with exudative tuber- 


culous pleurisy. 


more, in about half our cases more than three months. The duration 
does not seem to stand in any correlation to the quantity of exudation, 
the amount of exudate drawn off or the duration of the fever. In 
many cases auscultatory or roentgenologic symptoms remain even after 
microsedimentation has become normal. 

Serous pleurisy often arises in the period immediately following the 
manifestation of allergy in a tuberculous infection (Arborelius, Josefson 
and Wallgren). Wallgren interprets this as an allergic phenomenon 
that arises some time after the conclusion of the incubation period, 
generally from three to six months afterward, the pleura being in a 
condition of hypersusceptibility. Through a subpleural focus or from 
the bronchial glands, the pleura becomes irritated, and through this 
autochthonous reinfection or toxic irritation there set in reaction, exuda- 





LANDAU—MICROSEDIMENTATION 


tion and fever. In Wallgren’s cases of pleurisy 27 per cent of the 
patients had previously had erythema nodosum. It would be of interest, 
in the patients with tuberculosis of the bronchial glands and erythema 
nodosum who afterward had pleurisy, to determine whether microsedi- 
mentation previously reached normal values as a sign of concluded 
activity or whether the tuberculous process had been going on all the 
time. Of the 35 patients with pleurisy whom we followed with micro- 
sedimentation, however, only 7 (cases 23 to 29) had previously been 
treated at the hospital for erythema nodosum or tuberculosis of the 
bronchial glands and had had their microsedimentation values recorded. 


CasE 23.—The patient had been admitted to the hospital eight months before 
for tuberculosis of the hilar glands and had remained for three months in his 
discharge the microsedimentation was still somewhat heightened, 12 or 

CasE 24.—The patient had been admitted six months before for 
nodosum and tuberculosis of the bronchial glands. On his discharge, four 1 
later, microsedimentation was 18 mm. 

CasE 25.—The patient was treated ten months earlier for erythema 
and tuberculosis of the hilar gland. On his discharge after eight months 
sedimentation was still rather high (11 mm.). 

Case 26.—The patient was admitted for erythema nodosum and tuberculosis 
of the hilar glands. After four weeks microsedimentation was 9 mm., after which 
it rose and remained consistently high. Five months after admission an exudative 
pleurisy was revealed by roentgen examination, though the patient had had a 
normal temperature all the time. 

CasE 27.—The pleurisy had been preceded six months earlier by acute hilar 
tuberculosis, and the patient was discharged after three weeks with normal micro- 
sedimentation (2 mm.). 

CasE 28.—The patient had had erythema nodosum more than two months 
earlier. After six weeks microsedimentation was normal. 

CaseE 29,—In this case of erythema nodosum microsedimentation became normal 
after four months, remaining at this low point (about 2 mm.) for another month, 
whereupon pleurisy set in with a high microsedimentation value. 


It is thus only a few cases that can be considered, but in at least 3 
of them microsedimentation had reached normal values before pleurisy 
set in, which shows that one ought to be careful in one’s prognosis on 
the basis of sedimentation as to the further development of tuberculous 
manifestations. 

In a case of a relapse of pleurisy microsedimentation reached a 
normal value before the relapse (fig. 14). 


Case 30.—A boy, aged 4 years, was taken ill after erythema nodosum 
pleurisy of the right side. After three weeks microsedimentation had d¢ 
to 6 mm., and roentgen examination showed complete absorption of the exu 
The following week there was a slight rise, accompanied by a rise in temy 
A relapse of the pleurisy on the same side was shown by thoracentesis 
sedimentation remained high for more than seventeen weeks. 
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(1) Muicrosedimentation in Pulmonary Tuberculosis—In pulmonary 
tuberculosis in children the sedimentation appears much the same as in 
adults, viz., no rise or only a slight rise in the cirrhotic processes, and 
a more decided rise in the exudative, pneumonic, cavernous conditions, 
according to the degree of activity. In postprimary pulmonary processes 
in infants microsedimentation appears about as in protracted cases of 
tuberculosis of the bronchial glands. In a number of such patients who 
had to remain for two or three years at the hospital it remained high for 
long periods, even when there was no fever, but gradually sank and kept 
steadily normal during the time of continued observation while the 
auscultatory and roentgenologic results improved side by side, although 
signs remained that true cirrhotic pulmonary processes were still present. 

In miliary tuberculosis and in tuberculous meningitis microsedimen- 
tation varies considerably; it rose in most of the cases studied, but in 
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Fig. 14.—Microsedimentation curve in a boy of 4 years with a relapse of 
pleurisy. 


others there were low values. Ante mortem the curve sometimes rises, 
sometimes falls. 

Résumé: For the diagnosis of a tuberculous infection in a child we 
can scarcely assign any importance to the sedimentation curve. Here 
the results of tuberculin tests and roentgen and auscultatory findings 
dominate. But when tuberculosis is verified the curve is of great 
assistance in judging the activity of the process, a raised value pointing 
to an active process and repeated low values indicating inactivity ; this 
is of special value if no roentgenograms are available. 

The sedimentation curve is also of little importance in the prognosis 
in these cases. The initial values are no guide as to the duration of the 
process. Quick remissions of the curve are a favorable sign in that one 
can hope for a more rapid stabilizing of the process and therefore less 
risk of reactivation through other infections, while a protracted course 
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with lingering high values always threatens complications. As 
prognosis for children with tuberculosis of the bronchial glands 


too early to express an opinion. Inactivity of the initial process, marked 
by normal sedimentation, does not, however, seem to exclude the later 
appearance of pleurisy or other forms of tuberculosis. 


Whether sedimentation is of any value in judging the infectiousness 
of tuberculosis of the bronchial glands in children is at present impossible 
to say; the material studied is too small. 


(m) Microsedimentation in Vaccination with Bb C G.—The influence 
of B C G vaccination on sedimentation has been the object of study 
of only a few writers (de Carvalho and Ferreira de Mira, Jr., Busch- 
mann and Landau). Buschmann, among others, has studied the 
sedimentation of infants vaccinated with BCG, making use of 
Langer-Schmidt’s micromethod. In the majority of cases he considers 
that he has established the presence of an increased sedimentation 
reaction, and he seems to set greater value on the heightened curve than 
on the positive tuberculin reaction in judging the effect of B C G vaccine 
on the organism, His investigations, however, are not altogether 
acceptable, since the sedimentation tests were carried out on arbitrarily 
chosen days without taking account of whether allergy had set in or not. 
Consequently, in these cases he had no sure criterion for knowing 
whether or not the vaccination had taken effect. Furthermore, Busch- 
mann did not say anything about other somatic conditions in the children 
examined at the time when the tests were made, although this is of great 
importance in judging sedimentation, especially in dealing with infants 
and in slightly increased values. Forty of our patients at the Gothen- 
burg Hospital for Children were tested for microsedimentation until 
allergy set in. Only 15 cases could be taken into consideration, how- 
ever, in judging the relations between microsedimentation and the effect 
of the vaccination, as it was only these children who were, from 
a clinical point of view, in good health without disturbing nosocomial 
infections of any kind. Of these cases, 10 showed fully normal values 
when allergy set in, 4 cases indications of, or a very slight, increase 
and 1 case an evident rise. 

During the time between vaccination and the setting in of allergy, 
the curves usually showed only fluctuations below the normal limit 
(fig. 15). We have therefore not been able to confirm Buschmann’s 
observations; according to our own conclusions, sedimentation cannot 
serve as a guide in deciding whether the vaccination has taken effect or 
not, and the tuberculin test is, and at present remains, the only reliable 
one for deciding the immediate effect of the vaccination. 

(n) Microsedimentation in a Number of Blood Diseases—The 
forms of secondary anemia that are so common in children, in slight or 





726 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


moderate degrees of severity, may be said to be of subordinate impor- 
tance in their influence on microsedimentation, from a practical point of 
view. 

In a few cases of pernicious anemia, on the other hand, we have 
noted some of the highest microvalues ever recorded by us. Thus, in 
a case of aregenerative anemia in a boy of 11 years there was a micro- 
value of 43 mm. Examination of the blood showed: hemoglobin, 16; 
red corpuscles, 1,000,000; white corpuscles, 1,400, and thrombocytes, 
45,000. 

We have also seen very high values in two cases of acute lymphatic 
leukemia. In the first case, microsedimentation amounted to 35 mm. 
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Fig. 15.—Microsedimentation curve in a 2 month old child vaccinated with 


TABLE 7.—Microsedimentation in a Case of Acute Myeloid Leukemia 
Hemo- Red White Microsedi- 


globin Corpuscles Corpuscles mentation 


March 10, 1980.......... 33 1,800,000 20,100 39 
IO sco sh dueecactuueks ockueewesaan 34 1,900,000 17,600 40 
March 26, 1930 23 1,480,000 11,400 41 
April 2, 1930 20 1,000,000 15,500 43 
PR Es Peas tak ok etievieneadted codeeeiaa 19 1,200,000 12,300 44 


Examination of the blood revealed: hemoglobin, 40; red corpuscles, 
2,200,000; white corpuscles, 3,300 (after roentgenotherapy). In the 
other case the microsedimentation value was 43 mm. Examination of 
the blood revealed: hemoglobin, 16; red corpuscles, 1,120,000, and 
white corpuscles, 17,600 (96 per cent lymphocytes). 

There was also extremely high microsedimentation in a case of acute 
myeloid leukemia observed in a girl of 5 years (table 7). 

In all the cases described the high sedimentation values undoubtedly 
were, to some extent, due to the low percentage of red blood corpuscles. 

Two cases of hemorrhagic diathesis (purpura) showed normal 
sedimentation values, the number of thrombocytes in one case equaling 
80,000; otherwise blood values were normal. 

(0) Microsedimentation in a Number of Different Conditions.— 
We have not found any increase in sedimentation in rachitis, not even 
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in acute florid cases, nor in strophulus, urticaria or uncomplicated 
eczema. 

Epilepsy has not shown increased sedimentation, and neuropathic 
children otherwise free from somatic symptoms have had a normal 
reaction. Diabetes is also accompanied by normal microsedimentation. 

After tonsillectomy there is a temporary rise in the curve, whether 
microsedimentation is normal or increased before the operation. The 
increase is generally insignificant or moderate, and as a rule goes down 
again quickly within a week or ten days (figs. 4 A and 9). 


V. COMPARATIVE INVESTIGATIONS 

(a) Comparison Between the Reduced Values Obtained x 
Micromethod and Those Obtained with the Westergren Macrom 
In order to get points of comparison between the microvalues 
macrovalues obtained with the Westergren method, I performed 
taneous tests with both methods on the same patient in 300 cases 
lower values proved to correspond fairly well, whereas the higher values 
showed greater differences. Although it is impossible to reduce the 
different methods to common values, I have attempted to illustrate the 
values of the two methods by groups, when there is an approximate 
correspondence between the different groups (fig. 16). 

It is evident, as we have said, that the Westergren method is more 


effective for higher values than the micromethod. With the practical 
application of sedimentation, however, when there is a question as to 
normal or increased sedimentation and—in increased sedimentation—as 
to the course of the curve, the results obtained with the micromethod 
are amply sufficient. In fact, rapid variations in the macrovalues must 
be determined with some caution, as Mollerstrom has pointed out in 


his studies with regard to the daily variations recorded with Wester- 
gren’s method. 

(b) Comparison Between Vertical and Oblique Sedimentation with 
the Micromethod.—In 160 cases double tests were taken, one being set 
up vertically and the other at an angle of 45 degrees. With the obliquely 
placed tube I used either the shorter column of blood, 62.5 mm. in 
length, or the longer one, about 100 mm. in length. The oblique tube 
was read off after fifteen, thirty and sixty minutes, respectively. The 
intention was to see whether the oblique position could give us a prac- 
tical quick method. The region of normal values proved too extensive, 
however, greatly restricting the region of pathologic variations. In 
addition to this, great difficulties arose in reading off the values, owing 
to the “harbor-bar” band between the red blood corpuscles and the 
plasma. A shorter interval in taking the readings would possibly have 
yielded better results, but in performing this experiment I did not find 
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my obliquely achieved results satisfactory. It seems to me, moreover, 
that one should aim at some measure of uniformity in recording the 
sedimentation values obtained by different methods, and as the one hour 
value is now the most widely used with all these methods, it is better to 
keep on using it. One who is accustomed to a particular method, 
however, can soon learn to estimate in less than an hour whether the 
sedimentation is normal or not. 




















ltt; 
XG GM 


Fig. 16—Comparison between the reduced microvalues (MS) and the macro- 
values obtained with Westergren’s method (SR). 





VI. SIMPLIFIED MODIFICATION OF LINZENMEIER-RAUNERT S 
APPARATUS; SIMPLIFICATION OF THE METHOD 


The Linzenmeier micromethod would of course be still more valu- 
able if it could be used in ambulant practice, as the Westergren macro- 
method can, without having to place the tests in the rack at once. 
While working with the micromethod I have also occupied myself with 
this question. The first thing to do was to see whether the tests could 
be kept for some time before being set up and still show fairly reli- 
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able values when the ingredient to prevent coagulation had been added. 
Linzenmeier and Raunert consider this impossible, saying that if the 
blood is allowed to stand for some time before being set up, the 
agglutinins thus formed cannot afterward be dissolved by shaking, and 
that if the tests are kept they give other values than when immediately 
set up. In order to investigate this question, several hundred tests 
were made with the Linzenmeier tube. These consisted of double 
determinations for the same person—one of the tubes being set up 
immediately, while the other tube was kept for some hours before being 
set up—and also of single tests which were at once set up and read 
off after an hour, then kept for some hours, mixed afresh and set up, 
to be read an hour later. The results were very satisfactory, though 
only after a definite, careful method of mixing had been adopted. As 
the Linzenmeier tube is, however, too large to be suitable for ambulant 
practice, I have constructed a modified apparatus which is convenient 


in size. 


Apparatus—The apparatus is based entirely on the Linzenmeier-Raunert 
method, but as we found at the Gothenburg Hospital for Children that a blood 
column 62.5 mm. in length was large enough to give reliable values and as we 
made use of only this amount of blood, so that greater uniformity might be gained 
in stating microsedimentation values, I found the Linzenmeier-Raunert tubes 
unnecessarily long for the purpose, and constructed shorter tubes instead, only 
12 cm. in length and provided with only two marks, one at 12.5 mm. and the 
other 62.5 mm. from the point (fig. 18). This dispensed with three marks, which 
on Linzenmeier’s tubes were sometimes disturbing in taking a test. The width of 
the capillary tube is the same as on Linzenmeier’s, viz., 1 mm. 

The rack (fig. 17) is considerably smaller than Linzenmeier’s, and the capillary 
tubes are attached to it in such a way that they are fastened and cannot slip out 
in transport. The rubber packings at the base of the rack are fitted into strongly 
elastic ground-in metal cylinders, which slide easily and press the tubes firmly 
against the packings at the top of the rack which are adjustable but need not 
usually be altered when the capillary tubes are put in or taken out. Additional space 
is gained by having the tubes placed in double rows. 

The rack is placed in a case (20 by 11.5 by 3.5 cm.) which also contains glass 
receptacles for ether and solution of sodium citrate, a fleam or Jancet, a measuring- 
rod, rubber tubes and a compartment for the check syringe, as well as room for 
cotton or compresses—in short, all the necessary apparatus for taking tests. Both 
rack and tubes can be placed in a vertical position in the compartment that holds 
them. 

As difficulty often arises in taking tests and mixing the citrated blo 
ampulla by suction through the rubber tube, I have simplified the met 
siderably by the construction of a check syringe by means of which the | 
be sucked up and mixed easily by screwing the piston. 

The check syringe (fig. 18) consists of a metal cylinder with a ground-in 
piston, which is provided with a screwable piston rod; at the lower end of the 
cylinder there is a perforated rubber plug for the insertion of the capillary tube. 
The size of the opening can be varied a little by means of the screw-coll sc.) 
Rt. in figure 18 is a rubber tube covering a side-opening in the cylinder. 
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a capillary tube that already contains citrated blood (see later under “Trans- 
ported Blood Test”), first roll up the tongue-shaped projecting part of the rubber 
tube with the thumb, expose the hole in the side (marked red on the cylinder), 
close the point of the capillary tube with one finger, insert the tube, remove the 
finger and thus let the rubber tube roll down over the hole. This avoids over- 
pressure in the syringe, which would cause the blood to spurt out of the capillary 
tube. 

Testing with the Check Syringe.—The capillary tubes should be perfectly clean 
and dry before being used (they are best dried by suction with ether and alcohol, 














Fig. 17.—Landau’s microsedimentation rack. 








Se. Rt. 





Fig. 18.—Landau’s check syringe and capillary tube. 


If they are not 


and by placing them in a thermostat or some other warm place). 
perfectly dry, sodium citrate can be passed through the capillary tube before the 


blood is taken. 

1. Fit the capillary tube into the check syringe. 

2. Draw up the 5 per cent sodium citrate solution by screwing the rod until the 
top of the meniscus reaches the lowest mark on the tube. 

3. After washing with ether, make an incision in the finger-tip, the lobe of 
the ear or (in infants) the heel, deep enough for blood to flow without much 
squeezing. 

4. Screw the blood up until the upper meniscus of the common column of 
liquid reaches the upper mark on the capillary tube, while taking care that no air 
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bubbles arise in the blood column; should one arise while the test is being tal 


it can easily be screwed out. 

The screwing up of the blood can be carried out with one hand easily if t 
syringe with the capillary tube is held daggerwise with the second and 
fingers, while the screwing is done with the thumb and first finger. 

5. After washing the mouthpiece of the capillary tube, screw the citrated | 
up into the ampulla, but not completely, as the lower meniscus of the blood col 
should stop a few millimeters below the lower opening of the ampulla for tl 
avoidance of air bubbles. The blood can now be carefully shaken up a little 

6. Screw the blood down again slowly into the capillary tube, and then dr: 
it up again twice into the ampulla for mixing. 

7. Now slowly screw the blood down definitely into the capillary tube 
the opening of the tube with the thumb, remove the tube from the syring: 
place it in the rack. 

The blood column should be “suspended”; it can be placed anywhere 
capillary tube, but not at the bottom. 

The citrated blood should always be displaced slowly in the capillary 
otherwise some of it clings to the sides and runs back later, thereby facilitating 
formation of air bubbles. If bubbles arise, the blood should be carefully dr 
into the ampulla and the tube turned with the point upward, in order to coll« 
air bubbles toward the opening; by screwing up the blood with the tube i: 
position, one can often drive out the air bubbles with the loss of a very 


+17 


quantity of blood. 

The result should be read off in millimeters after one hour. But 
employing the check syringe exceedingly little citrated blood adheres, as a 
to the glass sides, the length of the definitive blood column differs fron 
length of the original column (62.5 mm.), by 1 or 2 mm. at the most, a trif 
difference which is of no practical importance. The length of the definitive 
column with my method is about 60 mm. The reduction of values propose 
Linzenmeier consequently seems to be unnecessary, especially as in practi 
sedimentation value is not fully proportional to the length of the column. 
over, it lessens the sensitiveness of the method. I therefore make 


Af 


unreduced values. 


Unreduced Normal Values Increased Values (Unreduced 


Mon 1-6 mm 
Children under 2 years . 


Women th eee 
Children over 2 years 


Slightly increased: (7) 10-15 n 
Moderately increased: 16-30 m1 
High values: over 30 mm. 


Transported Blood Test.—li a test cannot be set up at once, the blood s! 
be mixed as usual, allowed to sink down into the capillary tube (not to ret 
in the ampulla) and placed in the rack, which can then be transported 
case until a suitable moment arrives for setting up the test. This can be « 
at least within six hours after it has been taken. 

1. Remove the capillary tube from the rack. If the blood corpuscles 
collected in one part of the tube, hold this end turned upward and keep it in t 
position until the agglutinate appears to be evenly distributed in the pla 
Against the light the sediment usually appears as a darker area, and not until 1 
darker part has been entirely dispersed should the next phase of the mixtur 
proceeded with. 
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2. Hold the upper end of the tube between the thumb and the forefinger; while 
rapidly rotating it around its longitudinal axis keep inclining it, so that the 
column of blood slides backward and forward in it ten times in each direction. 
Macroscopically the column of blood will then usually appear fully homogeneous. 

3. Open the valve on the check syringe, fix the tube in the syringe and close 
the valve. 

4. Do the mixing in the ampulla in the way already described, by three 
suctions, then place the tube in the rack and read it off after an hour. 

If the check syringe is not used, the procedure is as described with the Linzen- 
meier-Raunert apparatus. 

The microsedimentation values obtained by means of this method of mixing 
may be, for practical considerations, regarded as identical with those obtained 
when the tests are immediately placed in the rack. Table 8 shows the results 
ot 134 tests which were immediately set up and read, and then mixed and once 
more set up, but not sooner than six hours after the blood had been taken. 

The difference in these tests consequently do not exceed 3 mm., and in more 


than 90 per cent they amount to 2 mm. at the most. 


TABLE 8.—Results in One Hundred and Thirty-Four Tests Performed Immediately 
and After Six Hours 








Difference Between Values Obtained Immediately and Those 
Obtained in Same Test After 6 Hours 
>. 





Microsedimentation - oF - —7\ 
After 1 Hour 0-1 mm. 2 Mm: 3 Mm. 
0- 8mm. 82% 16% 2% 
9-25 mm. 71% 24% 5% 
> 25 mm. 65% 25% 10% 








In exceptional cases, however, especially with low values, it appeared as if 
there had been greater differences, but in such cases they were tests with an 
indefinite boundary between the plasma and the blood corpuscles. If such a test 
is set up again after one hour, the boundary is usually sharper and the value 
obtained then corresponds with the value obtained if the same test is again set up 
after six hours. It seems to me advisable that the more important tests which 
show very indistinct boundaries after one hour should immediately be set up 
again in order to obtain reliable control values. 

The possibility of being able to remix a test also means that a neglect to read 
it off does not make the test worthless. 

As these smaller tubes have proved handier and more practical to use than the 
longer ones, I have also had racks made with twelve tubes for clinical use, which 
can be obtained without a case. 

Both rack and check syringe (the latter can also be used for pipetting blood tests 
for other purposes, e. g., counting blood corpuscles) are manufactured by the firm 
of Rudolph Grave, Malmskillnadsgatan 48 C., Stockholm. 


VII. CONCLUSION 


The Linzenmeier-Raunert microsedimentation method, has, in our 
experience, proved to be reliable and serviceable, and its employment 
can be highly recommended. It is of especial value in pediatrics, as it 
enables one to utilize to the greatest possible extent the valuable diag- 
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nostic and prognostic aid of sedimentation without being hampered by 


possible technical difficulties, such as occur in venipuncture. I wor 


point out that the use of the micromethod need not be confined 
children; it can be utilized to the same extent in adults. 

In pediatrics it is, above all, in rheumatic and tuberculous conditi 
that sedimentation has its greatest importance and should be used 


much as possible, as it is of such great assistance in the therapeutic 


treatment. 
The original method of employing the Linzenmeier system 


possibly appear difficult at first, but by the introduction of the check 


syringe described, its technic has been considerably simplified 
should now cause no difficulty. 
My modification of the Linzenmeier rack has made it possible 


use the method also in ambulant practice, and thus its importance | 


been increased. 
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EFFECT OF TONSILLECTOMY AND OF ADENOID- 
ECTOMY ON IMMUNITY TO DIPHTHERIA 


ANNE TOPPER, M.D. 
AND 
SIDNEY LEADER, M.D. 


NEW YORK 


In November, 1929, and again in May, 1931, Schick and one of 
(Dr. Topper)? reported the results of studies of the effect of tor 
tomy on immunity to diphtheria. Of 151 children who had sh 
positive reaction to the Schick test before tonsillectomy, 123 (81 
cent) showed a negative reaction six months after tonsillectom 
28 (18.5 per cent) still gave a positive reaction. As the number of 
children whose reaction would normally become negative during this 
period is about from 10 to 15 per cent, it was concluded that tonsillec- 
tomy had in some way favored the development of a humoral immunity 
against diphtheria as measured by the Schick reaction. 

Since the publication of these reports, we have continued the study. 
In this paper, we report the results in 81 children who gave positive 
reactions before tonsillectomy and who returned for retesting six months 
later. All of the tests were made and interpreted by Dr. Leader. There 
were 47 children under 6 years of age and 34 between 6 and 13 years 
of age. Of the younger group, the reaction of 17 (36 per cent) to the 
Schick test remained positive, while that of 30 (64 per cent) became 
negative ; of the older group, the reaction of 10 children (29 per cent) 
remained positive to the Schick test, while that of 24 (71 per cent 
became negative. In the whole group, the reaction of 27 children (33. 
per cent) remained positive, and that of 54 (66.6 per cent) became 
negative. Among those whose reaction remained positive were 3 
children who had received toxin-antitoxin several years before tonsillec- 
tomy; 2 of them had received two series of prophylactic inoculations. 
These 3 evidently resistant cases made the number of positive retests 
larger than it would have been if these cases had been omitted. How- 
ever, the number of negative retests again indicated more than the 
expected number of children who in the course of six months had 
acquired a natural immunity (table 1). Tonsillectomy and adenoid- 
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From the pediatric department, Mount Sinai Hospital. 

1. Schick, B., and Topper, A.: Effect of Tonsillectomy and Adenvidectomy 
on Diphtheria Immunity, Am. J. Dis. Child. 38:929 (Nov.) 1929; Ann. de méd. 
29:628 (May) 1931. 
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ectomy favored the development of immunity to diphtheria in 66.6 per 
cent of the children within the six months period, whereas ordinarily 
this would have occurred in only about from 10 to 15 per cent. 

In trying to explain the mechanism of the increased immunity, 
Schick and one of us (Dr. Topper) considered six factors. We have 
reason to believe that the sixth factor, namely, the high incidence of 
diphtheria to which children of a congested area are exposed, plays the 
most important part. According to Zingher,* the most rapid increase 
in immunity is found where the density of the population is greatest, 
and is directly proportionate to the amount of probable exposure to 
infection with the diphtheria bacillus. It is possible that the tonsillec- 
tomized children susceptible to diphtheria according to the Schick test 


TABLE 1.—Comparison of Authors’ Figures with Those Usually Given Showing 
Normal Susceptibility to Diphtheria 








Combined Figures of Our Figures 6 Months After 
Park and Zingher, von Groer, Tonsillectomy (Before Tonsillectomy 
and Kassowitz All Reactions Were Positive) 
iets ty A a. —-~A ee, | 
Positive Reac- Positive Reac- 
tions to Schick Negative, tions to Schick Negative, 
Age Test, per Cent per Cent Age Test, per Cent per Cent Series 
1- 3 83.2 16.8 
- 6 60.9 39.1 2- 6 18 ‘ Series reported by 
50.4 49.6 3-13 18 3 Schick and Topper 
56.5 
63.4 
67.8 36 Present 
70.7 2¢ 7 series 
71.8 
76.4 
86.0 








8- 
9-10 
10-11 
11-12 
12-13 
adults over 17 
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may have become more liable to infection by the diphtheria bacillus, and 


that in them an unrecognized infection may have developed with subse- 
quent accelerated immunity. When one considers that almost every case 
of diphtheria starts in the tonsil, one realizes that unrecognized diphtheria 
is more likely to develop in tonsillectomized than in nontonsillectomized 
children who are susceptible. The postoperative sloughing membrane 
closely resembles a diphtheritic pseudomembrane, and hence a super- 
imposed secondary diphtheria is more likely to be overlooked. 

Other studies, similar to ours, in many of which negative results 
were obtained, have merely confirmed our belief. Geddie * studied the 
effect of tonsillectomy on immunity to diphtheria in a rural community 
where there had been 30 cases of diphtheria in the five years before he 
made his investigation. Doull,t who gave Schick tests to 232 medical 


2. Zingher, A.: Diphtheria Following Tonsillectomy, Am. J. Dis. Child. 31:72 
(Jan.) 1926. 

3. Geddie, K. B.: Effect of Tonsillectomy and Adenoidectomy on Diphtheria 
Immunity, Am. J. Dis. Child. 40:1032 (Nov.) 1930. 

4. Doull, J. A.: J. Prev. Med. 4:371, 1930. 
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students in the Johns Hopkins University School of Medicine, found no 
appreciable difference in the proportion of negative reactions in those 
with tonsils removed and in those who had not undergone tonsillectomy. 
As this group comprised only adults in an environment in which the 
actual incidence of diphtheria is almost neglible, the results are 

comparable to ours. Burton and Balmain’ found no appreciable 
difference in immunity after tonsillectomy in a group of children living 
in a residential, but not congested area where the incidence of diphtheria 
is very low and the likelihood of exposure to the diphtheria bacillus 
appreciably less than in the area we studied. Orosz and Kugler ° 
found that tonsillectomy did not favor the development of immunity to 
diphtheria in a small group of children in Vienna. Here again, although 
a congested city, Vienna is quite different from New York immunologi- 
cally. In the first place, the total incidence of diphtheria in Vienna is 
low. In all of Austria 3,845 cases were reported during the first six 
months of 1929,7 whereas 2,800 cases were reported in New York City 
alone in the first three months of 1929. In the second place, judging by 


TABLE 2.—Diphtheria Cases Reported: (First Quarter Comparison, Cit) 
York, Borough of Manhattan and District) 











1929 
Area adjacent to Mount Sinai Hospital........... i 168 


Manhattan borough SEES 841 
2,800 





the statistics on mortality, the disease is more virulent in New 

where the deaths from diphtheria number 56 in 1,000 cases, thar 

in Vienna, where there is only a single death in every 1,000 cases.* In 
the third place, the annual increase in immunity in New York due to 
seniority alone is from 10 to 15 per cent; whereas in Vienna Dr. Orosz 
found an actual decrease in immunity in his group of children. 

All of these negative results are important evidence in favor of the 
hypothesis that the presence of the diphtheria bacillus is essential to the 
production of immunity after tonsillectomy as indicated by the reaction 
to the Schick test. 

Only recently we discovered that, in 1923, Traina® found that 40 
per cent of 40 children with a positive reaction to the Schick test showed 


5. Burton, A. H. G., and Balmain, A. R.: Diphtheria Immunity and 
lectomy, Lancet 2:1401 (Dec. 26) 1931. 

6. Orosz, D., and Kugler, G.: Arch. f. Kinderh. 94:168 (Sept.) 1931 

7. Forbes, J. Graham: Diphtheria; Its Distribution and Prevention 
John Bale Sons and Danielsson, Ltd., 1932. 

8. Hamburger, F.: Monatschr. f. Kinderh. 52:369, 1932. 

9. Traina, S.: Policlinico (sez. prat.) 306:1617, 1923. 
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a negative reaction in from thirty to forty days after adenoidectomy. 
Among her group 70 per cent were carriers, who had probably infected 
the susceptible children shortly after their operation, with the develop- 
ment of unrecognized diphtheria and, subsequently, accelerated 
immunity. Among her group there are two conditions essential to 


the production of immunity—congestion and exposure to infection. 
Dudley,’® who independently made a similar investigation in the 
Greenwich Naval School, early in 1928, and only recently published his 
results, absolutely confirms our findings. Because of its closed and 
congested character and high incidence of diphtheria this institution 
closely approximates the conditions under which our study was made. 
Of a group of 255 boys who live in the school, 142 were tonsillectomized, 
while 113 retained their tonsils. More than twice as many in the latter 
group gave positive reactions to the Schick test as in the group without 
tonsils. In addition, in the susceptible, tonsillectomized boys, immunity 
developed more rapidly after one injection of toxoid than in the 
susceptible nontonsillectomized group. We quote from Dr. Dudley’s 
paper: “There is no reasonable doubt that under certain conditions, 
tonsillectomy is almost as effective a stimulus of Schick immunity as a 
course of diphtheria prophylactic.” Dr. Dudley suggests a hypothesis 
to explain the acceleration of immunity after tonsillectomy. He says: 


The presence of the diphtheria bacillus is an essential adjunct to the production 
of Schick immunity after tonsillectomy. In some unknown way, the removal of 
the pharyngeal lymphoid tissue intensifies the antigenic action of the diphtheria 
bacilli. Immediately after operation, a Schick susceptible may be more liable to 
infection by the toxic variety of the diphtheria bacillus than the average, and thus 
develops rapidly an immunity by the injury of one of the natural immunity mechan- 
isms which the Schick susceptible (in contrast to the Schick immune who has 
acquired antitoxic immunity) uses to destroy or modify the toxigenicity or anti- 
genicity of the diphtheria bacilli. 

This hypothesis is in accord with our belief that the factor of con- 
gestion with a high incidence of diphtheria is the largest factor that 
enters in the mechanism of the protection afforded by tonsillectomy. 

In the present series, the number of susceptible children, as shown 
by the Schick test, who acquired immunity after tonsillectomy was 
smaller than the number reported by Schick and one of us (Dr. Topper), 
being 66.6 per cent as against their 81.5 per cent. We believe that the 
difference is explained by the decreased incidence of diphtheria in New 
York, and especially in the districts from which the patients at Mount 
Sinai hospital come.’ During the first quarter of 1929, the period 


10. Dudley, S. F.: Tonsillectomy, Schick Immunity, and Diphtheria Carriers, 
Lancet 2:1399 (Dec. 26) 1931. 

11. Personal communication to Dr. Topper from Dr. Charles Bolduan, Director 
of Health Education, City of New York. 
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during which the work of Schick and Topper was done, 168 cases of 
diphtheria were reported from the districts included between Eighty- 
Ninth and One Hundred and Nineteenth street and Fifth Avenue and 
the East River, the districts from which most of our patients were 
drawn. In the first quarter of 1932, the period during which the present 
study was made, the number of cases from the same districts was only 
49, a decrease of 71 per cent in the incidence of diphtheria (table 2 


COMMENT 

There is considerable clinical evidence that tonsillectomy favors the 
development of immunity to diphtheria. That this development is the 
result of a humoral rather than of a local mechanism seems to be unques- 
tionable. It is probable that the development of immunity after tonsil- 
lectomy depends largely on the presence of diphtheria bacilli in the 
environment, and is therefore most likely to occur in congested areas 
where the incidence of diphtheria is high. 





KERNIKTERUS 


JAUNDICE OF THE NUCLEAR MASSES OF THE BRAIN 


H. M. ZIMMERMAN, M.D. 
AND 
HERMAN YANNET, M.D. 


NEW HAVEN, CONN. 


An opportunity presented itself in the last five years to study both 
clinically and by postmortem examination two cases of kernikterus. 
We have also had the privilege of studying the histories and subsequent 
courses of two children in whom extensive dysfunction of the central 
nervous system developed following severe neonatal jaundice. It is the 
purpose of this paper to record these four cases in detail and to review 
the available literature on the subject. 

Kernikterus is a term coined by Schmorl? in 1903 to designate 
jaundice of various nuclear masses of the brain, but it was Orth * who, 
in 1875, first described this condition. The structures most commonly 
affected are the caudate, lenticulate, subthalamic and dentate nuclei, the 
thalami, the mammillary bodies, the cornua ammonis, the nuclei of the 
cranial nerves, the olives and even parts of the cerebellar cortex, as well 
as the anterior and posterior horns of the spinal cord. Jaundice of 
these structures is not a disease sui generis, but occurs as one of the 
lesions that may be found in new-born infants with severe jaundice and 
only in a comparatively small number of these. Thus Schmorl saw but 
six instances of kernikterus in one hundred and twenty cases of 
jaundice of the new-born that came to necropsy. The lesion has never 
been observed in adults; indeed, there are no reports of it beyond 
the neonatal period. 

Jaundice of the nuclear masses of the brain is most frequently, if 
not exclusively, associated with icterus gravis neonatorum. Obstructive 
jaundice has yet to yield an instance of kernikterus. To review in 


Read in part before the American Association of Pathologists and Bacteriolo- 
gists, Philadelphia, April 29, 1932. 

From the departments of Pathology and Pediatrics, Yale University School 
of Medicine, and the Pathological and Pediatric Services of the New Haven Hos- 
pital and Dispensary. 

1. Schmorl: Zur Kenntnis des Ikterus neonatorum, insbesondere der dabei 
auftretenden Gehirnveranderungen, Verhandl. d. deutsch. path. Gesellsch. 6:109, 
1903. 

2. Orth, J.: Ueber das Vorkommen von Bilirubinkrystallen bei neugebornen 
Kindern, Virchows Arch. f. path. Anat. 63:447, 1875. 
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detail all of the conceptions that have been elaborated at one time or 
another as regards the etiology and pathogenesis of icterus gravis is 
beyond the scope of this paper. For the sake of completeness, however, 
they are summarized in the following statements: 


1. Icterus gravis is an expression of dysfunction of the blood and 
bile-forming organs of the fetus.*® 

2. It is brought about by an “intoxication” dependent on dysfunction 
of the fetal liver.* 

3. It is caused by a “toxin” of pregnancy somehow related to insufh- 
ciency of the maternal kidneys, liver or endocrine organs.°® 


septicemia. 

Of these concepts, the first three are highly hypothetic, are based on 
considerations themselves theoretical and either have been insufficiently 
investigated or have not been investigated at all. Up to the present 
time they stand only as theories, and have yielded little toward an 
understanding of the problem. 

The “sepsis” theory, on the other hand, has much to recommend it 
as an explanation of the disorder. Beneke,® in 1904, first suggested the 
possibility that an infectious agent may be the basis for icterus gravis. 
He had no bacteriologic evidence, but cited certain erosions of the 
gastro-intestinal mucous membrane, which he called “stigmas,” as foci 
for the entrance of organisms into the blood stream. Esch,’ who also 
noted these erosions, considered them secondary trophic changes brought 
about by jaundice of the basal ganglions and vagus nuclei. Knoepfel- 


3. Pfannenstiel, J.: Ueber den habituellen Ikterus gravis der Neugeborenen, 
Miinchen. med. Wchnschr. 55:2169 and 2233, 1908. Ylppo, A.: Zur Klinik und 
Aetiologie des familiaren Ikterus neonatorum gravis, Ztschr. f. Kinderh. 17:334, 
1918; Ueber das familiare Vorkommen von Ikterus neonatorum gravis, Miinchen. 
med. Wchnschr. 65:98, 1918. Hilgenberg, F.: Beitrage zur Frage des fai 
habituellen Icterus gravis neonatorum, Monatschr. f. Geburtsh. u. Gynak. 

1925. von Gierke: Ueber Kernikterus und Erythroblastose, Centralbl 
Path. u. path. Anat. 31:579, 1920-1921. 

4. Palm, H.: Zur Frage der Entstehung des Kernikterus der Neugel 
Monatschr. f. Geburtsh. u. Gynak. 49:264, 1919. Huwer, G.: Der Ker 
der Neugeborenen, Ztschr. f. Geburtsh. u. Gynak. 94:150, 1928. 

5. Hoffmann, W., and Hausmann, M.: Ikterus neonatorum gravis 
zustande und Pathogenese, Monatschr. f. Kinderh. 33:193, 1926. 

6. Beneke, R.: Ueber den Kernikterus der Neugeborenen, Miinchen 
Wcehnschr. 54:2023, 1907. 

7. Esch, P.: Ueber Kernikterus der Neugeborenen, Zentralbl. f. Gynal 
969, 1908. 
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macher,* Pfaltzer ® and Thorling,’® on the basis of their positive bac- 
teriologic findings, felt strongly that icterus gravis was essentially a 
septicemia. Pfaltzer went even further to state that Bacillus coli in 
particular was the offending organism. Recently, in a study by 
Dr. Ethel Dunham ** of 40 cases of sepsis in the new-born, jaundice of 
more than the ordinary degree was found in 14. That many of these 
cases, without the bacteriologic findings, would have been diagnosed as 
icterus gravis is not far from the truth. This worker, consequently, 
feels that sepsis is often an important etiologic factor in icterus gravis. 
It is further suggested that not only the paucity of bacteriologic studies, 
but also faulty interpretation of the significance of certain positive blood 
cultures has obscured the role of infection. 

Any consideration of the pathogenesis of kernikterus must take into 
account the factors underlying the development of icterus as well as 
those responsible for the changes in the central nervous system. The 
former have just been briefly discussed. What are the latter? 

Orth stated that in his case of kernikterus there was a primary 
necrosis of parts of the brain, and these parts subsequently took on 
icteric pigmentation. Schmorl also found that in degenerated zones of 
the brain there was concentration of pigment; he believed the necrosis 
to be due to vascular damage (hyalinization of the vessel walls) caused 
by some toxin (perhaps bile) or by thrombosis. Pfaltzer stated that an 
infectious agent like B. coli injured the ganglion cells so that they were 
more permeable to bile pigment; this he believed because the ganglion 
cells showed fatty degeneration ; in the fat the bile pigments are soluble. 
Hart ** was of the opinion that a “poisoning” or some other type of 
injury produced a gradual degeneration of the ganglion cells which then 
became impregnated with the bile pigments. He stated that possibly the 
myelin sheaths were first damaged by the bile or some unknown toxin, 
and that in turn the ganglion cells were injured and were then stained 
by the ubiquitous bile pigments. Thorling likewise believed that a 
degeneration of the ganglion cells preceded their pigmentation, and he 
suggested convulsions, a fall in blood pressure and respiratory paralysis 
as causes for the cellular damage. The view that cerebral necrosis 
preceded kernikterus was also entertained by Hoffmann and Hausmann, 


8. Knoepfelmacher, W.: Der “habituelle Ikterus gravis” und verwandte 
Krankheiten beim Neugeborenen, Ergebn. d. inn. Med. u. Kinderh. 5:205, 1910. 

9. Pfaltzer, B.: Der Kernikterus der Neugeborenen eine Infektionskrankheit, 
Ztschr. f. Geburtsh. u. Gynak. 76:685, 1914-1915. 

10. Thorling, I.: Ueber Icterus gravis familiaris neonatorum, Upsala lakaref. 
forh. 28:1, 1922. 

11. Dunham, E.: Personal communication to the authors. 

12. Hart, C.: Ueber den Kernikterus der Neugeborenen, Berl. klin. Wchnschr. 
54:71, 1917. 
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who suggested that a hepatitis with the possible liberation of lipol 
substances was responsible for the necrosis. 

In 1907, Beneke summarized the three prevailing views concerning 
the relation of cerebral injury to the pathogenesis of kernikterus as 
follows: (1) a peculiar attraction of bile pigments for ganglion cells, 
resulting in their necrosis; (2) primary damage of ganglion cells. by 
substances, such as bile salts, with secondary cellular pigmentation ; 
(3) ganglion cell damage by ischemia or trauma and subsequent pig- 
mentation of these cells. 


SUMMARY OF CASE REPORTS OF KERNIKTERUS 

Before presenting the records of the cases that are being reported 
in this paper, it was felt that a moderately detailed statement of the 
data concerning the previously reported cases of kernikterus would be 
of aid in attempting to evaluate the various conceptions as to the patho 
genesis and etiology of this disorder. We have divided the reported 
cases into two groups: those in which the diagnosis was verified by 
anatomic studies, and those in which it was suggested because of purely 
clinical considerations. Unfortunately, the earlier papers on this subject 
are lacking in adequate clinical or laboratory data. 

Cases Verified by Anatomic Studies—Orth’s patient was a female 
child born of a healthy mother. The child was not jaundiced at birth, 
but soon afterward became icteric and died on the second day of life 
without showing any other clinical symptoms. Anatomically, the dura 
and pia were intensely yellow, as was also the brain externally and on 
section. The large cerebral ganglions and the periventricular gra 
ter were deeply jaundiced. Microscopically, the pigment was four 
the molecular layer of the cerebellar cortex, in the interstitial 
(Spinnenzellen) of the cornua ammonis and in the nerve cells « 
cerebral ganglions. The liver and umbilicus were normal. 

Schmorl reported the pathologic changes in the brains of six inf 
with kernikterus. The lesion consisted of an icteric discoloration 
or less sharply localized to the nuclear masses of the brain. 

Beneke’s patients were twins born six weeks prematurely, supp 
because the mother received a fright. There were four previous pre; 
nancies, the first of which resulted in the delivery of twins whose sul 
quent development was normal. The second child died shortly 
birth in convulsions. Two stillbirths followed. The twins in qu 
were delivered without difficulty and showed definite jaundice twelve 
hours post partum. In one, convulsions of the extremities, which later 
became generalized, appeared at the end of the first day; death occurred 
twenty-four hours later. The second child, whose train of symptoms 
was essentially similar, died twenty-four hours after the first. Necropsy 
was performed on only one of these children. The significant finding 





744. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


in the brain was jaundice of the lenticulate and subthalamic nuclei, the 
cornua ammonis, parts of the cerebellar cortex, certain nuclei of the mid- 
brain and medulla and the anterior horns of the spinal.cord. Histologi- 
cally, there was necrosis of the ganglion cells of these regions. Yellow 
pigment was present in the nerve cells and in fat granule cells lying in 
the necrotic zones. The author believed that the mother’s fright caused 
a uterine constriction which resulted in ischemia of the children’s brains, 
and this in turn was supposed to have produced necrosis of the nerve 
cells which subsequently became pigmented. 

Pfannenstiel presented the following interesting family history. The 
mother was young and in good health. The Wassermann reaction was 
negative. There were four pregnancies, all terminating in viable chil- 
dren. The first child was slightly jaundiced for the first few days of 
life but showed no evidence of disease, and its subsequent ‘course was 
essentially normal. The second child weighed 3,400 Gm. at birth; 
severe jaundice developed early, and it died on the fourth day. Gen- 
eralized muscular spasticity apparently was an outstanding feature of its 
course. The third child weighed 4,000 Gm. and seemed entirely normal 
at birth. Icterus, which developed on the second day, became rapidly 
more intense, reaching its height on the fourth day. Severe diarrhea 
then developed, and by the following day the child was in collapse. 
Death occurred on the sixth day, and kernikterus was demonstrated at 
postmortem examination. The fourth and last pregnancy resulted in 
the delivery of a healthy boy weighing 4,760 Gm. Jaundice was noted 
on the first day of life, and by the fourth day this had become intense. 
The following day the child was found in collapse. There were mod- 
erate diarrhea and bleeding from the umbilicus. The jaundice tended 
to decrease subsequently, but death occurred on the twenty-second day. 
Postmortem examination revealed nothing of interest except a small 
tumor in the right cerebral hemisphere. There was no kernikterus. 

Esch’s patient was the result of the fourth pregnancy, the three pre- 
vious ones terminating prematurely. The birth weight was 3,000 Gm. 
On the fourth day jaundice developed and increased rapidly. The child 
subsequently did poorly, vomited frequently and became drowsy. Con- 
vulsions supervened, and the breathing became markedly irregular. 
Death occurred on the fifth day. Postmortem examination revealed 
jaundice of the ganglion cells of the cerebral nuclei. Some of the cells 
were necrotic and shrunken, but others were normally preserved. A 
surprising finding was a waxy degeneration of the body musculature, 
which the author felt inclined to attribute to a toxic infectious change. 
Minute erosions were present in the gastric mucosa. 

In Pfaltzer’s patient jaundice developed.on the second day of life, 
at which time the temperature was recorded as 39.5 C. (103.1 F.). The 
child became drowsy and apathetic, and died on the third day. The 
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cerebrospinal ganglions contained cells that were definitely jaundiced 
and showed fatty degeneration. Most of the pigment, however, lay 
between the ganglion cells. There was no evidence of an exudative 
reaction in the central nervous system. The musculature of the body 
showed waxy degeneration, and there was ulceration of the gastric 
mucosa. The liver was apparently normal. 

Hart’s patient became icteric shortly after birth, and died on the 
third day. Petechial hemorrhages as well as jaundice of the ganglion 
cells and interstitial tissue were found in the brain. 

Ylppo described a case of kernikterus in a child whose mother had 
had eight pregnancies, five of which resulted in children who died of 
icterus gravis. Two of the children were seen by the author, one dying 
sixteen hours and the other thirty-six hours after birth. Both had nega- 
tive postmortem blood cultures, aerobically and anaerobically. At 
necropsy the second child was found to have atresia of the cystic and 
left hepatic bile ducts. The liver contained numerous islands of blood 
formation. There was jaundice of the dura and pia mater. The large 
cerebral ganglions were jaundiced, as was also the ependyma of the 
fourth ventricle. Masses of bile pigment were found in the brain 
histologically. The ganglion cells contained small particles of bile pig- 
ment, and some of these cells were completely destroyed. 

Palm’s patient had a normal birth, but icterus developed a few hours 
later and increased in severity until the third day, when the child died. 
Evidence of an infectious process was not found at necropsy in the 
umbilicus or the gastro-intestinal canal, the author believing that sepsis 
was ruled out as the etiologic agent. There was jaundice of the mam- 
millary bodies, basal ganglions, cornua ammonis, olives, dentate nuclei 
and the anterior horns of tne spinal cord. The meninges and choroid 
plexuses were also jaundiced. A subdural hemorrhage was found 
extending the whole length of the spinal cord. 

Thorling reported the following interesting family history. Both 
parents were healthy and of good stock. Their first two children had 
normal births and development. The third child, a boy, was the product 
of an uneventful pregnancy. On the second day of life he became 
icteric, which condition increased rapidly in severity and ended fatally 
the following day. Stiffness of the neck and convulsions were promi- 
nent symptoms. A postmortem examination was not performed. The 
fourth child, a girl, was born at term. She was jaundiced at birth but 
did not appear ill until the third day, when opisthotonos and cramplike 
convulsions of the extremities set in. The child died on the following 
day, and a postmortem examination revealed, besides a generalized 
jaundice, a distinct yellow pigmentation of the central cerebral nuclei 
and of the floor of the fourth ventricle. The fifth pregnancy resulted 
in a macerated fetus; during gestation the mother had an attack of 
“Spanish grip” and vomited after meals. The sixth child, a girl, was 
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delivered at term and without incident.. Twenty hours post partum 
slight jaundice appeared, which gradually and steadily increased in 
severity until the fourth day, when retraction of the head appeared. 
After a period of temporary improvement lasting ten days, during 
which the blood picture, pulse rate and temperature were normal, the 
child suddenly collapsed. Once more she appeared to rally, only to die 
of respiratory failure the following day. An antemortem blood culture 
revealed Staphylococcus aureus. Necropsy revealed an icteric discolora- 
tion of the subthalamic nuclei, the cornua ammonis, the ependyma of 
the lateral ventricles and the choroid plexus. Significant changes were 
not found elsewhere in the body. 

Hilgenberg reported the following three family histories, in which 
there were fourteen fatal cases of icterus gravis in a total of twenty-two 
pregnancies. In the first family there were six pregnancies, of which 
the first five ended prematurely, the children being either stillborn or 
dying shortly after birth. In one child a severe jaundice was intimately 
related to the fatal termination. The sixth pregnancy was concluded by 
cesarean section at term. Within a few hours of its birth the child 
became markedly jaundiced and died on the third day, after a progres- 
sive downhill course. A postmortem examination was made on this 
child, and it revealed intense jaundice of the basal ganglions and cere- 
bral meninges. In the second family, in which there were eight preg- 
nancies, there was only one living child. The cause of death in one 
case was unknown. The remaining six children had severe jaundice 
during the early days of life, all terminating fatally during the neonatal 
period. The autopsy report given is that of the last child. The cerebral 
meninges, the central gray matter and the medulla oblongata were 
icteric. The ependyma overlying the optic thalamus and the right 
caudate and lenticulate nuclei were deeply jaundiced. The third family 
presented an extremely interesting situation. There were three living 
children, the products of the mother’s first marriage. These were 
normal in all respects. The second marriage resulted in five preg- 
nancies, all the progeny dying shortly after birth with severe jaundice. 
The autopsy report is that of the last child, who died twenty-four hours 
post partum. There was a distinct yellow pigmentation of the optic 
thalamus and the nuclei in the floor of the fourth ventricle. 

Huwer’s contribution is concerned with twins born six weeks after 
the calculated date. Both children showed distinct jaundice three hours 
post partum, with collapse and death forty-two hours later. At 
necropsy the usual structures of the central nervous system were found 
to be jaundiced. Microscopically, the ganglion cells were not icteric but 
rather degenerated, and the glia cells in their vicinity were proliferated 
and jaundiced. Degeneration, necrosis and beginning neuronophagia of 
the ganglion cells were present in the regions where the yellow pigmen- 
tation was visible macroscopically. 
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Comment on Cases Verified by Anatomic Studies.—A critical review 
of the clinical histories of the established cases of kernikterus in the 
literature suggests the following observations on the pertinent clinical 
features of the disease: 

In none of the reported cases was there a history of difficult labor. 

Prematurity was mentioned only once (Beneke’s case). 

As one would expect, in a disease so intimately bound up with icteric 
gravis, the frequent occurrence of severe and often fatal neonatal 
jaundice in the family histories is outstanding. In this respect the third 
family described by Hilgenberg is of exceeding interest. In this case 
the tendency to icterus gravis appeared with the first pregnancy of the 
mother’s second marriage, and manifested itself in all of the following 
pregnancies, five in number. The three children born during the first 
marriage were normal in all respects. 

Jaundice is apparently the single outstanding clinical factor, being 
present in every case described. It is interesting to note, however, that 
in the second case to be reported in this paper jaundice was not a 
prominent feature. Unlike the usual physiologic jaundice of the new- 
born, in over 60 per cent of the cases the pigmentation made its appear- 
ance before the second day, and within a very short period, sometimes 
a matter of a few hours, had become intense. In one case jaundice was 
present at birth, while in another it did not manifest itself until the 
seventh day. 

In somewhat more than 40 per cent of the cases symptoms sugges- 
tive of involvement of the central nervous system, as manifested by con- 
vulsions or spasticity, were prominent. These most frequently appeared 
shortly after the onset of the jaundice, although in a few cases they 
were delayed for two or three days. A smaller group, about 15 per 
cent of the cases, showed a decided tendency toward drowsiness and 
apathy, although here also convulsions occasionally occurred just before 
death. It is interesting to note that hemorrhage from the mucous 
membranes or skin is mentioned only twice in this series. 

Of the thirteen cases in which data are available, the fatal termina- 
tion occurred on the second day of life in four instances and on the 
third day in five instances; of the remaining four, death took place on 
the fourth, fifth, sixth and fifteenth days, respectively. 

One can summarize the clinical picture of kernikterus in brief as 
established from the preceding case reports in the following statements: 

1. The children are apparently normal at birth, labor usually being 
uncomplicated. 

2. Jaundice appears early, usually before the second day, and is 
intense. 

3. Evidence of involvement of the central nervous system, such as 
convulsions and spasticity, is frequent. 
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4. Death usually occurs early, on or before the fifth day of life. 

Cases Diagnosed Clinically as Kernikterus——Guthrie’s patient '* 
terminated the eighth pregnancy. Of the products of the preceding 
pregnancies, five died during the first few months of life with histories 
of severe jaundice. The patient became deeply icteric soon after birth 
and remained so for about six weeks, at which time mild choreo-athetoid 
movements were first noted. The subsequent course was marked by 
the development of general muscular weakness, hypotonia, mental defi- 
ciency and persistence of the choreo-athetosis. 

Spiller ** reported three cases of mental deficiency associated with 
neuromuscular dysfunction in which severe jaundice during the neonatal 
period was considered to have had a causal relation. The first patient 
was the result of a normal pregnancy and delivery. Four other chil- 
dren were in good health. Severe icterus developed at the end of the 
first week of life. During the period of the severe jaundice, which 
lasted only for about three days and then gradually disappeared, the child 
was extremely sick and apparently unconscious. Her subsequent devel- 
opment was markedly delayed, both mentally and physically. At 4 
years of age, the child was mentally deficient and had spastic diplegia, 
as well as choreiform movements involving most of the body muscu- 
lature. The second patient was born prematurely, but without difficulty. 
Jaundice appeared on the fourth day and lasted for about six weeks, 
during which time the child’s course was quite stormy. The subsequent 
development was moderately delayed. At 16 months, the child showed 
evidence of muscular incoordination with moderate rigidity of the lower 
limbs. He was unable to sit alone or to hold up his head at this time. 
The third patient was born at term without difficulty. Severe jaundice 
appeared on the third day and lasted about three months. The subse- 
quent development showed much retardation. Generalized convulsions 
appeared for the first time at 5 months of age. At 4 years of age, she 
could not speak, sit without support or walk. There was muscular 
incoordination with generalized spasticity. 

Paul’s patient '* was seen at 9 months of age and had been jaundiced 
since he was 2 weeks old. A spastic paraplegia with opisthotonos, 
present at the time of admission, had its onset approximately three 
weeks following the appearance of the icterus. Physical examination 
revealed the following significant findings: intense icterus, marked 
enlargement of the liver, generalized muscular rigidity and athetosis of 


13. Guthrie, L.: Case of (?) Kernikterus Associated with Choreiform Move- 
ments, Proc. Roy. Soc. Med. 7: 86, 1913-1914. 

14. Spiller, W. G.: Severe Jaundice in the Newborn Child a Cause of Spastic 
Cerebral Diplegia, Am. J. M. Sc. 149:345, 1915. 

15. Paul, S.: Zur Symptomatologie der Wilsonschen Krankheit im Kindes- 
alter, Arch. f. Kinderh. 74:38, 1924. 
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the upper extremities. Laboratory investigation revealed a diminution 
in liver function (levulose tolerance test), normal resistance of red 
blood cells to hypertonic salt solution, an indirect van den Bergh reac- 
tion in the blood serum and a normal blood count. The stools con- 
tained bile. 

De Lange’s patient '® was the product of a second pregnancy, which 
ended spontaneously and at term. On the second day of life jaundice 
set in, progressed in severity and terminated fatally in the sixth week. 
The child became restless and spastic and had occasional twitchings with 
opisthotonos. Dysphagia was present from time to time. Active and 
passive movements were possible but seemed to begin and end slowly 
and with difficulty. There was a generalized hypertonicity of the mus- 
cles, but no paralysis and no contractures. The temperature never rose 
above 38 C. (100.4 F.). The Wassermann reaction of the blood was 
negative. Smears from the umbilicus, which was moist and appeared 
to be inflamed, showed numerous polymorphonuclear leukocytes and 
streptodiplococci. Blood smears showed no unusual cell forms, but 
blood cultures yielded streptodiplococci. Two lumbar punctures yielded 
pale yellow fluid which showed no evidence of meningitis. The writer 
considered this an instance of extrapyramidal disease, similar to Wil- 
son’s disease, and caused by kernikterus. 

Hoffmann and Hausmann reported two cases in which severe jaundice 
during the neonatal period was followed by symptoms suggestive of 
disease of the central nervous system. The first patient was markedly 
jaundiced for the first seven weeks of life, the icterus gradually disap- 
pearing after this period. During the first year there was continuous 
feeding difficulty with very little gain in weight. Development was 
markedly delayed. At the age of 33 months, the child was mentally 
retarded, was clumsy in its movements, made no effort to speak and 
failed to sit up or to hold its head erect. The second case was that of 
a child who was severely jaundiced during the neonatal period (diag- 
nosed “‘icterus gravis” at that time). Frequent epileptiform convulsions 
appeared at 19 months, ceasing at 23 months under phenobarbital 
therapy. At 2% years, there was extensive mental retardation 


Greenwald and Messer ** reported the following history: The patient 
was the result of a normal pregnancy and was delivered spontaneously 
without difficulty. Severe jaundice appeared twenty-four hours after 
birth and persisted for five weeks. Laboratory findings during this 
period were all essentially normal. At 2 years of age the child was 


16. de Lange, C.: Extrapyramidale Bewegungsst6rungen bei Sepsis neonato- 
rum, Acta pediat. 4:60, 1925. 

17. Greenwald, H. M., and Messer, W.: Icterus Neonatorum Gravis: Report 
of a Case which Recovered with Sequelae Pointing to an Involvement of the 
Central Nervous System, Am. J. M. Sc. 174:793, 1927. 
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mentally retarded and clumsy in its movements, with a spastic and 
unsteady gait when supported. There were a bilateral extensor Babinski 


response and absence of abdominal and cremasteric reflexes. 

Comment on Cases Diagnosed Clinically as Kernikterus—Reviewing 
the reported cases of suspected but nonfatal kernikterus, certain facts 
stand out as significant: 1. In most of the children there was, during 
the neonatal period, a serious and almost fatal illness characterized by 
severe jaundice of unusually long duration. 2. Relatively soon after 
apparent recovery there became manifest evidence of severe and exten- 
sive cerebral involvement. This took the form of marked mental retar- 
dation and symptoms which have come to be associated with injury to 
the basal ganglions, i. e., extrapyramidal spasticity, athetoid and chorei- 
form movements and emotional instability. 3. In several reported 
instances, the family history was replete with data concerning the severe 
and often fatal grade of jaundice that was present in some of the mem- 
bers of the respective families. This triad of symptoms, namely, a 
severe neonatal illness associated with jaundice, subsequent evidence 
of damage of the basal ganglions and a familial history of icterus gravis, 
has suggested the diagnosis of kernikterus. There have been no ana- 
tomic studies of the cerebral lesions present in cases of this kind. 


Case 1.—History.—B. C., a boy, was born on Jan. 30, 1929. The parents 
were both young and in good health. There had been one previous pregnancy 
in May, 1927, which was terminated by cesarean section and resulted in the 
delivery of a female child with hydrocephalus and spina bifida. The child died 
on the fifth day of life in convulsions. The following pregnancy, which had as 
its product the patient, was normal in all respects. Delivery was achieved through 
cesarean section, performed at term. The child cried spontaneously at birth, and 
when examined six hours later, he was found to be perfectly normal. Except for 
jaundice, first noted thirty-six hours after birth and becoming progressively more 
severe, the first five days passed uneventfully. On February 4, there was a mod- 
erate elevation of temperature. The child vomited twice that day and took its 
feedings poorly. Examination at that time revealed a markedly jaundiced baby, 
very apathetic, with a weak, moaning cry. The tissues were moderately dehydrated. 
The anterior fontanel admitted the tips of two fingers and was rather tense. There 
was a rough apical systolic murmur, but no apparent enlargement of the heart. 
The tip of the spleen was just palpable at the costal margin, as was the edge of the 
liver. The arms were held flexed, with definite resistance to extension which was 
not easily overcome. The lower limbs were fairly flaccid. Both the biceps and 
the triceps reflexes could easily be obtained, whereas the knee jerks were difficult 
to elicit. There was no ankle clonus, and the Babinski response was bilaterally 
flexor. By the following day the vomiting had become frequent, and the tempera- 
ture ranged between 38 and 38.6 C. (100.4 and 101.4 F.). The rigidity of the 
arms had become more pronounced, and the respirations were markedly irregular. 
The child was given a blood transfusion and an infusion of dextrose, besides a 
subcutaneous injection of saline. Late the same afternoon the respirations became 
gasping in character. By evening the vomitus had become bloody, and there was 
a hemorrhagic nasal discharge. This condition persisted until death, which occurred 
early the following morning, the eighth day of life. 
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ZIMMERMAN-YANNET—KERNIKTERUS 


Laboratory Data.—The laboratory findings were as follows: 

February 4: The red blood cells numbered 3,600,000; hemoglobin was 96 per 
cent; the white blood cells numbered 19,500, with 52 per cent polymorphonuclears, 
23 per cent lymphocytes, 24 per cent mononuclears and 1 per cent eosinophils. 

The coagulation time (capillary tube method) was four minutes. 

The urine was markedly positive for bile, but was otherwise negative 

The icteric index was 100 +. 

A blood culture was negative. 

The cerebrospinal fluid was a clear, lemon-yellow ; it had a moderately 
pressure. There were 17 cells, with 90 per cent mononuclears. A culture 
negative. 

February 5: A blood culture was negative. 

February 6: A postmortem blood culture was negative. 

A postmortem lung culture was also negative. 


mortem by Dr. D. E. Dial. A transcript of the important findings in his protocol 
follows: 

The body was that of a white male infant, well nourished and normally devel- 
oped. The skin was deeply jaundiced, and the bulbar conjunctivae were slightly so. 
The remains of the umbilical stump were dry and black, and the skin above the 
umbilicus was faintly red over an area about 5 mm. in diameter. Jaundice was 
present in the subcutaneous fat, and the serous membranes were distinctly yellow. 
The ductus arteriosus and foramen ovale were both patent. The spleen had a 

iz 5 by 
3 by 2cm. The stomach contained a small quantity of clotted blood but its mucosa 
was everywhere smooth and intact; however, just above the cardiac orifice of the 
stomach in the esophagus were two small thrombi. These were adherent to 
the esophageal wall and were found plugging small vessels. In the lower end of the 
ileum the intestinal contents were mixed with blood, but the entire intestinal mucosa 
was intact. The liver weighed 100 Gm. and measured 11 by 7 by 3 cm., being of 
the usual size. It was dark red with a faint yellow mottling. 

The dura and the pia-arachnoid were not icteric. The dural venous sinuses 
and the pial vessels were unobstructed. Externally, the brain presented the usual 
picture, but on section distinct jaundice was found in the basal ganglions, the peri- 
ventricular gray matter, the hypothalami, the cornua ammonis, the inferior olives 
of the medulla and the dentate nuclei and flocculi of the cerebellum (fig. 1). The 
icterus was remarkably symmetrical bilaterally, and appeared to be sharply local- 
ized to the gray matter without implicating the white matter. The spinal fluid 
was clear, and there was no pigment in the choroid plexuses. 

Microscopically, the voluntary body musculature contained fibers the striations 
of which were distinct and which did not show “waxy” degenerative changes. 
There was a marked polymorphonuclear leukocytic infiltration of the umbilicus 
and the adjacent subcutaneous tissues. Necrosis also was much in evidence. The 
cellular reaction involved the wall of one of the hypogastric arteries, the lumen of 
which was filled with a thrombus. In the adventitia of the ductus venosus was 
a leukocytic infiltration, and its lumen was also occluded by an antemortem blood 
clot. Portions of the secondary pulmonary lobules had greatly thickened alveolar 
walls which were infiltrated with polymorphonuclear leukocytes and were the seat 
of fibroblastic proliferation. The bronchiolar lumens contained small 
the same leukocytes mixed with fibrin. The liver showed evidence of an extensive 
inflammatory reaction in the periportal zones. Here, neutrophilic and eosinophilic 
leukocytes were present in abundance, but in smaller numbers thes« lls were 
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also found in the parenchyma of the liver between the hepatic cells. There were 
but few islands of blood formation in the liver. The smaller bile ducts were filled 
with inspissated bile, and bile pigment was also present within and between the 
liver cells. Necrosis involving the epithelium of the collecting tubules and the 
interstitial tissue of the papillae was present in many of the pyramids of the kid- 
ney. Often these necrotic zones contained also an exudate of polymorphonuclear 
leukocytes. Abnormal cells were not found in the bone marrow removed from the 
humerus. 

There were small numbers of mononuclear phagocytes in the leptomeninges, 
some containing green pigment granules which stained blue by the Turnbull iron 
reaction. The cerebral cortex had a normally preserved architecture, but the indi- 
vidual cortical ganglion cells often showed acute swelling. None of these cells 
was stained with the yellow pigment. The basal ganglions and the other regions 
of the brain which were seen to be jaundiced grossly were the seats of extensive 
nerve cell destruction. The changes in these cells progressed from acute swelling 
to complete cytolysis, and whole zones were found utterly acellular. The altered 
cells contained yellow pigment in their cytoplasm, but by far the greatest amount 
of pigment lay either free in the interstitial tissue, which it stained diffusely, or 
was phagocytosed within large mononuclear glia phagocytes (fig. 2). The pig- 
ment failed to give a positive iron reaction. 

Associated with the nerve cell destruction was a mild proliferative reaction on 
the part of the glia. The latter had large cell bodies with foamy cytoplasm and 
round chromatin-poor nuclei which contained one or more nucleoli. Many of the 
glia cells were clumped together in groups of 3 or 4, and many had scanty cyto- 
plasm, producing an appearance of naked nuclei. 

The blood vessels in the icteric zones were rather prominent and were lined 
by swollen endothelial cells. There was, however, no capillary proliferation. The 
vessels, the glia, the nerve cells and the interstitium were free from bile and blood 
pigment crystals. 


Addendum.—On Sept. 3, 1930, M. C., the mother of the foregoing patient, 
was delivered by cesarean section of a healthy male infant weighing 3,500 Gm. 
The prepartum and postpartum course of the mother was essentially normal. 
The child was noted to be jaundiced twelve hours after birth. Except for this 
finding the examination was negative. The icterus became quite intense during 
the succeeding days. Because of the persistence of an anemia which was first 
noted on the second day of life, the child was given repeated transfusions, small 
amounts of citrated blood being given on September 4, 6, 16, 19 and 23, respec- 
tively. Frequent infusions of dextrose were also administered. By September 25, 
when the child was discharged, the jaundice had disappeared, and the blood count 
revealed a normal number of red blood cells. The laboratory findings for this 
child were as follows (only the important data are given) : 

September 4: The red blood cells numbered 3,800,000; the white blood cells, 
16,300; a differential count showed 68 per cent polymorphonuclears, 26 per cent 
lymphocytes and 4 per cent large mononuclears. Many nucleated red cells were 
seen in the smear. 

September 6: The red blood cells numbered 2,290,000; the hemoglobin was 
60 per cent. 

September 8: The red blood cells numbered 3,800,000; the reticulocytes, 4 per 
cent. 

September 20: The red blood cells numbered 4,100,000; the hemoglobin was 
85 per cent. 
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September 24: The red blood cells numbered 4,800,000; the hemoglobin 
90 per cent; the white blood cells numbered 14,000; the differential . 
normal. 

September 16: The fragility test showed an increased resistance. 

September 23: The fragility test gave normal results. 

September 4: A blood culture was negative. 

September 6: A blood culture showed Staphylococcus albus in broth culture. 
Pour plates were negative. 

September 19: A blood culture was negative. 

September 20: The urine was negative. 

On May 28, 1932, the fourth pregnancy of this mother was terminated by 
cesarean section. The child, B. C., a male iniant weighing 2,700 Gm., appeared 
normal at birth; it breathed and cried spontaneously. Twelve hours later, a 
faint icteric tint of the skin was noted for the first time; the icterus became 
more striking within twenty-four hours; it progressed and persisted in a 
marked degree until the death of the child, approximately seventy-two hours after 
birth. The only significant finding on physical examination, made shortly after 
the child was delivered, was an easily palpable spleen extending 2 cm. below the 
costal margin in the midclavicular line. The subsequent course of the child was 
essentially that of progressive weakness; a normal temperature was maintained ; 
there were no convulsions (although at times the child was tremulous), and there 
were no evidences of hemorrhage. The child was given a transfusion of 55 cc. 
of citrated whole blood from a professional donor of a similar blood group (Jansky 
I) on May 29 and again on May 30. The following laboratory findings are 
available: 

May 28 at 5p. m.: The red blood cells numbered 4,200,000 ; the hemoglobin was 
100 per cent (Sahli). The white blood cells numbered 11,500; a differential count 
showed 72 per cent polymorphonuclears, 21 per cent lymphocytes, 8 per cent large 
mononuclears, and 45 per cent normoblasts of all nucleated cells. 

May 29 at 9 a. m.: The red blood cells numbered 3,200,000; the reticulocytes, 
4 per cent. 

The fragility test gave essentially normal results. 

A blood culture was negative. The clotting time was three minutes (test tube 
method). 

May 30 at 11 a. m.: The red blood cells numbered 4,200,000 (normoblasts, 2 
per cent of nucleated cells). 

A blood culture was negative. 

May 31 at 12 m.: The red blood cells numbered 4,600,000; the icteric index 
was 100. 

The direct van den Bergh reaction was negative. The indirect van den Bergh 
reaction was 15.5 mg. per hundred cubic centimeters. 

The cerebrospinal fluid obtained post mortem was yellow and contained 2 white 
blood cells and 1,400 red blood cells per cubic centimeter, 50 per cent of which 
were crenated. 

Permission for postmortem examination was not obtained. 


Case 2.—History.—B. L., a female infant, was brought to the hospital about 
two hours after birth, The mother and father, 22 and 24 years old, respectively, 
were in good health. There had been one other pregnancy, two years before, 
resulting in the delivery of a healthy boy, whose subsequent development, except 
for a mild icterus which persisted for about six weeks, was essentially normal. 
The remaining family history was without interest. 
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During the latter months of pregnancy, whose product was the patient, the 
mother had fairly frequent attacks of faintness and, on the whole, felt much weaker 
than during her previous pregnancy. The child was born precipitately and was 
unattended for the first hour of her life, during which time she made no effort 
to cry. 

On arrival at the hospital, the child’s temperature was 35.6 C. (96 F.), and she 
weighed 1,670 Gm. Examination revealed a rather poorly developed infant with 
a weak cry and definite cyanosis of the lips and nail beds. No jaundice was noted. 
The anterior fontanel was soft and admitted two fingers. The only other significant 
finding was the presence of numerous medium, moist rales over both lungs pos- 
teriorly, but more marked over the left lower lobe, where the percussion note was 
moderately impaired. 

The child reacted favorably to the administration of carbon dioxide-oxygen 
inhalations combined with occasional periods of artificial respiration and the appli- 
cation of heat externally. On the second day, water and shortly thereafter a for- 
mula were started in small quantities. These were taken poorly. The child made 
little effort to suck and vomited frequently. Much difficulty was also encountered 
in maintaining the body temperature, which fluctuated between 36 and 37 C. (96.8 
and 98.6 F.). During the next six days, the child had occasional episodes of apnea 
which required prolonged artificial respiration and stimulation. At 1 week of age, 
a moderately severe jaundice was noted for the first time. The weight had dropped 
to 1,300 Gm. in spite of the frequent administration of saline subcutaneously. For 
the next three days there seemed to be definite improvement, the breathing becom- 
ing more regular, the jaundice tending to diminish in degree and the vomiting 
decreasing considerably. On August 23, when the child was 10 days of age, a 
severe and intractable diarrhea developed with a recurrence of the vomiting, which 
became exceedingly troublesome. From then on the course was progressively 
downward, with a fatal termination on the following day. 

Laboratory Findings.—Because of the condition of the child this examination 
was limited to a blood count and postmortem blood cultures. 

The red blood cells numbered 6,000,000 per cubic millimeter. 

The white blood cells numbered 8,000 per cubic millimeter. A differential count 
showed: polymorphonuclears, 28 per cent; lymphocytes, 62 per cent, and mononu- 
clears, 10 per cent. 

B. coli as well as an unidentified gram-negative bacillus having many cultural 
characteristics of the colon group were recovered from the postmortem blood 
culture. 

Diagnosis.—The clinical diagnosis was colon bacillus septicemia. 

Necropsy.—The examination was performed ten hours post mortem by Dr. 
Henry Lee, and the important findings were as follows: The body was extremely 
emaciated, weighing but 1,150 Gm. The skin and conjunctivae were pale and 
showed no evidence of jaundice. There was no swelling or redness of the peri- 
umbilical tissues, and the cord appeared to be well healed. The body musculature 
was deep red. All the abdominal and thoracic viscera were normal on gross and 
microscopic examination. 

The brain was symmetrically developed and was covered by thin and trans- 
lucent leptomeninges. An extensive fresh hemorrhage filled and distended the 
cisterna magna and extended on the left side to encircle the ventral part of the 
medulla. Here the hemorrhage surrounded the left vertebral artery, but when this 
vessel was freed of the blood clot it was seen to be intact. The rostral ends of 
both caudate nuclei were stained deep yellow. Yellow pigment was also present 
in both lenticulate nuclei, the thalami, the gray matter around the third ventricle, 





ZIMMERMAN-YANNET—KERNIKTERUS 


the cornu ammonis formation, the superior colliculi, the vermis of the cerebellum, 
the dentate nuclei, the nuclear masses in the floor of the fourth ventricle and, to 
a lesser extent, in the prolongation of the internal capsule into the centrum ovale. 
In the caudal end of the pons was a fresh hemorrhage which extended into the 
cisterna magna. The inferior olives of the medulla were not icteric, but a small 
hemorrhage was present in the reticular formation. 

On histologic examination, an infiltration of polymorphonuclear leukocytes, 
plasma cells and large mononuclear round cells was found in the periumbilical 
tissues. There was extensive necrosis in the subcutaneous connective and muscle 
tissues of this region. Small clumps of blue-staining material in the necrotic 
zones, when examined under high magnification, proved to be cocci which were 
gram-negative. The striated muscle fibers of the abdominal musculature were 
swollen and non-nucleated in areas, and were stained more deeply than usual with 
eosin, thus presenting the picture of Zenker’s necrosis. 

The cerebral leptomeninges were free from exudate, but contained small 
amounts of blood pigment and laked red blood cells. All the cells of the hemor- 
rhage around the medulla were disintegrated, and there was a diffuse infiltration 
of the arachnoid with brown blood pigment granules. Numerous small hemor- 
rhages were scattered discretely in the pons and medulla. The cyto-architecture of 
the cerebral cortex was everywhere intact, but represented an immature develop- 
ment. There was still to be seen a distinct subpial layer of small, dark-staining 
round cells. The molecular layer was more cellular than mature brains are wont 
to be. The other cortical layers showed but slight morphologic differentiation of 
the nerve cells into the mature forms, all the cells being small, round and deep- 
staining. The cortical laminae, however, were more or less sharply divisable into 
six layers owing to the greater concentration of the small, dark, round cells in the 
external and internal granular zones than in any of the other laminae. Similar 
marks of immaturity were present in the cerebellum, where were found a wide 
band of small, dark, round cells immediately beneath the pia, poorly differentiated 
Purkinje cells and a more cellular architecture than usual in the central medullary 
bodies of the cerebellar lobules. The central gray nuclei throughout the brain were 
likewise characterized by an immaturity in the morphologic differentiation of the 
individual cellular elements. 

In the regions of the brain where the yellow pigment was seen grossly, it was 
observed microscopically that the pigment occurred either in the form of granules 
within the ganglion cells, in glial phagocytes, or staining diffusely the interstitial 
substance. It was impossible to determine whether the icteric ganglion cells were 
injured, for although their cytoplasm was stained poorly and was often vacuolated, 
nevertheless, the very fact of their immaturity precluded an exact interpretation 
of the significance of these alterations. In the centrum ovale the evidence of 
degeneration was more conclusive because of the presence of numerous large fat 
granule cells, most of which were filled with the yellow pigment. 


Case 3.—S. H. was born on July 23, 1925, following an uneventful pregnancy 
and a normal delivery. The parents were both in good health. There had been 
two previous pregnancies, both terminating in healthy children whose subsequent 
development was entirely normal. The remaining family history was not significant. 

At birth, the patient was strikingly jaundiced. Except for this observation, 
nothing of interest was noted at the first examination. The child remained in the 
hospital for about two months, during most of which time his course was exceed- 
ingly stormy. The jaundice increased in degree very quickly, while the child 
became progressively weaker. On frequent occasions purpuric spots were noted 
scattered over the child’s body. The blood, which was closely followed throughout 
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the illness, showed a rapidly progressive hemolytic anemia, which required frequent 
transfusions to combat. Blood cultures taken at frequent intervals were consist- 
ently negative until August 20, when a hemolytic colon bacillus was recovered. 
Three subsequent blood cultures were positive for the same organism, until Sep- 
tember 3, when they became sterile and continued so thereafter. On August 27, a 
swelling was noted involving the left shoulder. Roentgenographic examination 
revealed an osteomyelitis of the upper part of the left humerus. This was the only 
evidence of any localized inflammatory process secondary to the septicemia. Com- 
plete healing took place without surgical intervention. The child was discharged 
on September 24, at which time the jaundice had entirely cleared. The patient 
was in fairly good physical condition. 

The subsequent history is of great interest. Before the child was 12 months 
old, it was quite evident that there existed marked neuromuscular dysfunction and 
possible mental retardation. There are at present extrapyramidal spasticity, athetoid 
movements and difficulties in speech. 

Case 4.—M. L., a 20 month old female child, was brought to the hospital on 
Nov. 20, 1931. The clinical history was obtained from an aunt, a registered nurse, 
who was acting as the child’s guardian. 

The family history was meager and noncontributory. The patient was the 
result of the second pregnancy, which terminated spontaneously about five weeks 
prematurely. Labor lasted about one-half hour, and no difficulty was encountered 
during the delivery. The child weighed 514 pounds and showed no abnormalities 
at birth. Except for mild jaundice, the first week of life was uneventful. At this 
time, severe icterus developed, which persisted for the next three weeks, during 
which time her course was exceedingly stormy. There was a constant but irregular 
elevation of temperature, which at times reached 106 F. Vomiting, described as 
projectile on occasion, was frequent. The respirations were irregular, with occa- 
sional periods of apnea. At no time were there any convulsions. The symptoms 
gradually subsided, and by 1 month of age, recovery was practically complete, 
according to the aunt. 

The subsequent course was without significant deviation from the usual until 
the child was 5 months of age. At this time, she began having “spells” lasting 
about ten seconds during which she became moderately rigid without convulsions. 
These “spells” occurred frequently and were usually precipitated by some external 
stimulus, such as handling the child or a sudden loud noise. At about the same 
time, she began to have athetoid movements of the arms. These spastic “spells” 
and the athetosis had persisted. There had been no effort to speak or to sit up. 
It was felt by the guardian that the child’s vision was definitely impaired. 

Physical examination on admission revealed a markedly malnourished and 
obviously mentally retarded child. Except for signs pointing to diffuse involve- 
ment of the central nervous system, no abnormalities were found. There was a 
constant athetosis of the arms which varied in severity at different times. Manipu- 
lation would result in a generalized spasticity with moderate opisthotonos. This 
would last for about fifteen seconds and then gradually receded. The spells also 
occurred apparently spontaneously, at intervals. The deep reflexes were active 
and equal on both sides. There was no ankle clonus, and the Babinski response 
was flexor in type. The abdominal reflexes were present and moderately active. 


Examination of the eyegrounds revealed a moderate pallor of both disks, which 


were well outlined. Vision was present but markedly impaired. There was a 
The pupillary reflexes were 


constant, roving nystagmoid movement of both eyes. 
normal. 








uent 
sist- 
red. 
ep- 
j,a 
tion 
nly 


xed 
ent 


ths 
id 


on 








ZIMMERMAN-YANNET—KERNIKTERUS 757 


The child’s stay in the hospital was marked by a moderately severe febrile illness 
which had no apparent effect on, or relation to, the nervous condition described. 
She was discharged ten days after admission without any significant change. The 
laboratory procedure, which included complete examinations of the blood, urine and 
spinal fluid, were entirely negative. 

The child was seen again on March 21, 1932, when she was 3 years of age. 
There had been no significant change in the clinical picture. The athetosis and 


spasticity were present with the same degree of severity. The child had made no 
effort to speak, and there was apparently no change in the mental status 


COM MENT 


It has already been pointed out that opinion is almost unanimous on 
the subject of the pathogenesis of kernikterus, namely, that following 
some injury, the nerve cells are subsequently stained with the bile 
pigments carried to them by the blood stream. This differs in no 
way from the well known fact that any intravital dye will localize in 
zones of injury and will leave unstained tissues which are not damaged. 
Moreover, the observations of Hart and those noted in our second case, 
to the effect that injured myelin sheaths also become jaundiced, offer 
further evidence in substantiation of this theory. The question, how- 
ever, arises as to why the jaundice localizes in the central nuclear masses 
and so rarely in the cerebral cortex. The final answer to this question 
must await further study ; however, it is to be noted that the macroscopic 
observations on the localization of the jaundice are not entirely accu- 
rate, for microscopically, isolated nerve cells in both the cerebral and 
the cerebellar cortex are found to contain bile pigment. 

The gross localization of jaundice in the basal ganglions has 
important implications, for on the basis of this anatomic finding Guthrie, 
Hoffmann and Hausmann and de Lange have suggested an intimate rela- 
tionship between kernikterus and Wilson’s disease. These two condi- 
tions have a striking similarity as regards the localization of the cerebral 
changes, their frequent association with hepatic lesions and the strong 
familial tendency. On the other hand, Wilson’s disease is one of adult 
life rather than of infancy or childhood. Usually, there is little in the 
history of patients suffering from this condition which indicates a 
lesion existing from infancy. Although jaundice may be present in 
this disease, the basal ganglions are never pigmented. Clinically, too, 
the symptoms are predominantly those referable to lesions in the basal 
ganglions, even in those cases which have a picture suggestive of more 
widespread cerebral involvement (pseudosclerosis). In contrast to 
this, the cases which are clinically diagnosed as kernikterus, but in 
which recovery occurs with sequelae, show not only symptoms referable 
to lesions in the basal ganglions, but also symptoms pointing to a more 
diffuse cerebral involvement. 

As is well known, the hepatic changes observed in Wilson’s disease 
are in the nature of a fibrosis (cirrhosis). In the first case of this 
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report, the diffuse periportal inflammatory changes may well be con- 
ceived of as resulting ultimately in fibrosis, but the liver in the second 
case showed no changes. In the reports in the literature the livers are 
not mentioned, are stated to be normal or are described as being the 
seats of a change (hematopoiesis) which cannot conceivably result in 
fibrosis. There is little, therefore, in the hepatic changes which aids in 
linking the two conditions. 

From a review of these facts it would seem that there are more 
differences than similarities between kernikterus and Wilson’s disease 
and that the two conditions are not causally related. 

Emphasis must be laid on the presence of B. coli in the blood in the 
second and third cases of this report, in the former obtained on post- 
mortem examination and in the latter obtained repeatedly during life, 
ultimately to disappear with improvement in the child’s condition. 
Attention has already been called to the positive cultural findings of 
Knoepfelmacher, Pfaltzer and Thorling in their cases of icterus gravis. 
To be sure, the first case of this report yielded repeated negative blood 
cultures ante mortem and post mortem, and this has also been the 
experience of several of the workers whose reports have been sum- 
marized. Nevertheless, without any desire to build up an arbitrary 
theory of infection for the etiology of icterus gravis, it should be empha- 
sized that all too few blood cultures have been taken in the past by those 
who would attribute icterus gravis to some other cause. Further, it 
must be borne in mind that negative cultures of venous blood do not 
necessarily rule out a septicemia, for the possibility of filtering out bac- 
teria in the capillary bed is a real one. In this connection it is interest- 
ing to note that in the first case of this report there was anatomic 
evidence of an infectious process in the umbilicus and liver in spite of 
the negative blood cultures. Feeling, as we do, that infection, as the etio- 
logic factor responsible for many cases of icterus gravis neonatorum, 
has more to recommend it than any of the other suggested factors, the 
frequently stressed familial nature of the disease becomes difficult to 
explain unless the question of inherited susceptibility to infection is 
brought into the discussion. This concept we are not prepared to accept 
or to reject at the present time. In this connection, the question can 
be raised, Is the familial incidence of icterus gravis as great as a perusal 
of the literature leads one to believe? When one considers the univer- 
sality of jaundice during the new-born period, the all too frequent lack 
of adequate laboratory and anatomic studies and the difficulty frequently 
encountered in making an accurate diagnosis of neonatal death from 
purely clinical considerations, one must of necessity suspect many of the 
diagnoses of icterus gravis as being used purely in the descriptive sense. 
The mere fact that the jaundice sets in shortly after birth would point 
perhaps to an infection either at birth or shortly preceding birth, i. e., 
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an intra-uterine infection. Both are perhaps possible, but it is to be 
noted that only rarely is there any evidence of maternal infection in 
icterus gravis. Is it possible for an intra-uterine infection to exist with- 
out being clinically demonstrable in the mother? 

It now remains only to call attention to the fact that the fatal cases 
of kernikterus present no characteristic clinical picture whereby the 
condition can be diagnosed intra vitam. An appreciable percentage of 
the cases that reveal the symptom complex designated as icterus gravis 
present evidence that may be taken as indicative of involvement of the 


respirations, drowsiness, circulatory instability and vomiting. Of these, 
only a small percentage show kernikterus post mortem. Conversely, a 
certain percentage of new-born infants in whom jaundice of the nuclear 
masses of the brain is demonstrated at autopsy have revealed, during 
life, no definite evidence that might suggest specific involvement of the 
central nervous system. 
SUM MARY 

1. The clinical histories of two infants in whom kernikterus was 
demonstrated at necropsy are presented. 

2. The clinical histories of two nonfatal cases of suspected kernik- 
terus are recorded. 

3. There are summarized from the literature the cases of kernik- 


terus proved anatomically as well as those cases in which the diagnosis 
was suggested from purely clinical considerations. 





LOWERED BASAL METABOLISM 


IN CONDITIONS CHARACTERIZED BY SLOW PULSE RATE 


BELA SCHICK, M.D. 
AND 


ANNE TOPPER, M.D. 


NEW YORK 


In two previous papers one of us (Dr. Schick) and his co-workers * 
observed that in certain conditions characterized by a slow pulse, notably 
the postfebrile stage of infections, especially pneumonia, the slow pulse 
might be caused by a lowered basal metabolism rather than by stim- 
ulation of the vagus nerve. It was also suggested that a low basal 
metabolic rate might be the cause of the bradycardia found in certain 
cerebral conditions, as in two cases of meningitis then reported, or in 
cases of tumor of the brain; similarly, that recent hepatic disease with 
icterus and slow pulse might be associated with a decreased basal metab- 
olism, and it was pointed out that such studies had been neglected. A 
theory was then advanced to explain the low basal metabolic rate found 
in these conditions. Briefly reviewed, the theory is as follows: The 
lowered postinfectious metabolism is caused by a more or less general- 
ized cellular damage which at times hits the endocrine glands especially. 
In cases of cerebral disturbances, cerebral injury with diminished cere- 
bral function, and therefore diminished stimulation of the endocrine 
organs, may be an additional factor in the lowered basal metabolism. 
In icterus, the slow pulse may be due to the effect of the bile on the 
brain or other viscera, or to the injury of the liver which caused the 
icterus, with diminution of the metabolic processes in the liver. 

Since then we have pursued further metabolic studies on all cases 
on our wards which at any time showed a slow pulse that could not 
be explained on the basis of vagus stimulation, or an increased heart 
volume due to the increased size of the heart. 

This paper reports the results of studies of the basal metabolism 
in fifty-two such cases. The cases may be divided into the following 
groups: 

1. Bradycardia occurring in the postfebrile stage of acute infections, twenty-five 
cases. 


From the Pediatric Service of Mount Sinai Hospital. 

1. Schick, Béla, and Cohen, Philip: Lowered Basal Metabolism: In Postin- 
fectious Stages and in Diseases Characterized by Slow Pulse Rate, Am. J. Dis. 
Child. 30:291 (Sept.) 1925. Schick, Béla; Cohen, Philip, and Beck, Isabelle: 
The Basal Metabolism After Pneumonia, ibid. 31:228 (Feb.) 1926. 
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. Bradycardia occurring with icterus in recent hepatic disease, ten cases 


2 
3. Bradycardia occurring in tumor of the brain, two cases. 


4. Bradycardia occurring in patients under treatment with phenyl-ethyl- 
hydantoin, fifteen cases. 
METHOD OF PROCEDURE 
1. All children were kept in bed until the completion of our studies. 
2. The diet was kept approximately the same with regard to the total caloric 
intake and protein content. The food intake was one-third more than the estimated 


basic caloric requirements, with a protein content of about 13 per cent. 


3. Tests of the basal metabolism were not made until at least six days after 


the children had a normal temperature, and were then recorded only after many 
preliminary practice tests had been discarded. 

4. Tests were made in duplicate, in the postabsorptive state. The Benedict- 
Sanborn machine was used. The pulse rate was recorded at the time of testing 
(column 14 of the accompanying table). 

5. The percentage variation from the normal basal metabolic rate was calculated 
from the Pirquet? standard (columns 10 and 11), based on the sitting height 
(column 6). For comparison, we also used the Talbot? standard (columns 12 
and 13) based on height alone (column 5), which Benedict 4 considered the best 
single prediction standard for growing children. 

The accompanying table records all the essential data in our studies 


RESULTS WITH COMMENTS 

Our results tend to confirm the original findings of Dr. Schick. 
The slow pulse in every case was associated with a low basal 
metabolic rate. In those cases in which we had the opportunity to 
follow the basal metabolism until it approached the normal, the pulse rate 
varied in the same direction. In many cases there was also a subnormal 
temperature associated with the slow pulse and lowered basal metabolism. 
The relationship between the individual pulse rate and the level of the 
basal metabolism has been noted by many workers, among whom we may 
mention Harris and Benedict,’ Pirquet,® Read,’ Pearce,* Boothby ° and 
McCann.’® In our cases there was a distinct relationship and, we 


2. Pirquet, C.: An Outline of the Pirquet System of Nutrition, Philadelphia, 
W. B. Saunders Company, 1922. 

3. Talbot, F. B.: Physiol. Rev. 5:477, 1925. 

4. Benedict, F. G.: Proc. Am. Phil. Soc. 43:25, 1924. 

5. Harris, J. H., and Benedict, F. G.: A Biometric Study of Basal Metabolism 
in Man, Washington, D. C., Carnegie Institution, 1919, publ. 279. 

6. Pirquet, C.: Ztschr. f. Kinderh. 38:301, 1924. 

7. Read, J. M.: Correlation of Basal Metabolic Rate with Pulse Rate and 
Pulse Pressure, J. A. M. A. 78:1887 (June 17) 1922. 

8. Pearce, R. G.: The Cardiorespiratory Mechanism in Health and 
Arch. Int. Med. 27:139 (Feb.) 1921. 

9. Boothby, W. M.: Am. J. Physiol. 37:383, 1915. 

10. McCann, W. S.: Medicine 3:1, 1924. 
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believe, a causal relationship between the low basal metabolism and the 
existing bradycardia. We did not find a lowered basal metabolism in 
all our postinfectious cases, but when bradycardia existed and the size 
of the heart was normal, we found a lowered basal metabolism to account 
for the bradycardia. In many of our cases, the lowered metabolism 
lasted for a few days. In some cases that we could follow for a rela- 
tively long period, the slow pulse and the low basal metabolism lasted 


for a longer time, even as long as three weeks. 

In discussing the mechanism of the lowered basal metabolism, it will 
be necessary to divide our cases into the four groups previously men- 
tioned. 

1. Bradycardia and Low Basal Metabolism in the Postfebrile Stage 
of Acute Infections.—This group included fifteen cases of severe pneu- 
monia, two cases of acute ethmoiditis, one with a positive blood culture, 
one case of acute mastoiditis, four cases of infectious arthritis and three 
cases of meningo-encephalitis. 

The increased temperature of the acute stage of infection causes an 
increased cellular chemical activity with an increase of metabolism, fol- 
lowing van’t Hoff’s law rather closely, as shown by DuBois. The law 
may be expressed as follows: “With a rise in temperature of 10° C. 
the velocity of chemical reactions increases between 2 and 3 times.” 
This means an increase of from 30 to 60 per cent for the 3 degree rise 
from 37 to 40 C. (98.6 and 104 F.). In addition to this increase caused 
by the temperature, there is an increased metabolism due to a greater 
destruction of proteins in infection, and also to the toxins of the dis- 
ease. To aid these increased chemical activities, the body calls for the 
catalyst, thyroxine which hastens the chemical activity of all cells. Nor- 
mally, there is 14 mg. of thyroxine in the tissues, and this varies within 
narrow limits. A shift of 1 mg. causes a corresponding shift of 2.8 
per cent in the basal metabolism, so that the amount of thyroxine in the 
tissues may be below normal owing to an excessive demand during infec- 
tion. Womack and his co-workers’? showed that in experimentally 
induced infection in dogs there were definite chemical and histologic 
changes in the thyroid gland, which varied with the severity of the 
infection. They found hyperplasia, loss of colloid and death of the 
acinous cells. The iodine content per gram of tissue was found to be 
about one-half the amount found in the thyroid gland of their normal 
control animals. When they fed iodine to their sick dogs, the damage 


11. Du Bois, E.: Basal Metabolism in Health and Disease, Philadelphia, Lea 
& Febiger, 1927, p. 390. 

12. Womack, N. A.; Cole, W. H., and Heideman, A. G.: Endocrinology 
12:773, 1928. 
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to the gland could be abated, and the iodine content was not as low. 
Evidently, not only is there a generalized cellular damage during severe 
infection, but there may be a direct toxic action to the thyroid gland 
itself, with an increased demand for iodine and a subsequently low sup- 
ply, which is reflected in a low basal metabolism. In many cases the 
injury to the gland becomes apparent in a visibly enlarged gland. 

2. Bradycardia and Low Basal Metabolism in Recent Hepatic Dis- 
ease with Icterus—This group includes ten cases of acute catarrhal 
jaundice. Of this group, seven children had a normal temperature dur- 
ing their stay in the hospital; one ran a low grade fever for a few days 
only ; two were very toxic, with a high temperature and cerebral symp- 
toms. The pulse was slow, and the basal metabolic rate was low 
during the stage of icterus, gradually rising to normal as the icterus 
disappeared. 

As one of us (Dr. Schick) has indicated, the slow pulse may be due 
either to the effect of the bile on the brain and the endocrine organs, 
or to the injury to the liver which caused the icterus. The former could 
be either proved or disproved by studying the metabolism and pulse rate 
of animals into which bile or substances that are progenitors of bile had 
been injected. Bile per se is evidently not the cause of the slow pulse 
and lowered metabolism. Aub and Means,”* in their study of a group 
of patients with hepatic disease, found a normal basal metabolism 
in the presence of jaundice. We have had several cases in which 
the pulse and the metabolism were not decreased in the presence of 
icterus ; some cases showed even an increased basal metabolism. How- 
ever, in those cases with icterus and a slow pulse, the basal metabolic 
rate was lower than normal. Helmreich,’* in a recent study, reported 
similar findings. Mann*® stated that he was unable to obtain any spe- 
cific dynamic action of foods in dehepatized dogs. As there is injury 
to liver cells in nearly all cases of jaundice, with a depressed hepatic 
function, a subnormal utilization of cellular metabolites would probably 
account for the lowered basal metabolic rate in these cases. That the 
basal metabolism returns to normal with the disappearance of the jaun- 
dice is probably due to the excellent regenerative power of liver cells. 

3. Bradycardia and Lowered Basal Metabolism in Cerebral Condi- 
tions.—In this group, there were two cases of tumor of the brain, and 
we may include here the three cases of meningo-encephalitis from 
group 1. 


13. Aub, J. C., and Means, J. H.: The Basal Metabolism and the Dynamic 
Action of Protein in Liver Disease, Arch. Int. Med. 28:173 (Aug.) 1921 


14. Helmreich, E.: Personal communication to Dr. Schick. 
15. Mann; Wilhelmj, and Bollman: Am. J. Physiol. 81:496, 1927. 
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A slow pulse is frequently observed in tumors of the brain, and in 
the stage of irritation of tuberculous meningitis, which is usually 
attributed to increased intracranial pressure. This is also true in other 
forms of meningitis, in hydrocephalus and in intracranial hemorrhage. 
Castex, Ontaneda and Schteingart '® and Guillain and his co-workers 
reported the finding of a lowered basal metabolism in tumors of 
the brain. Talbot,’* in his study of the basal metabolism of a child 
with a congenital absence of the cerebral hemisphere, found an 
extraordinarily low basal metabolic rate. Popow and Bajandurow ** 
found a decreased metabolism in decerebrated birds. In our five cases 
in this group of disturbed cerebral function, there was a low basal 
metabolism. Evidently the removal of the normal influence of the cere- 
brum on cellular activities is followed by reduced visceral requirements 
for oxygen. The vital functions are carried on at a lowered plane, so 
to speak, with a reduced production of heat. Owing to the lowered 
function of the brain, the endocrine organs are not stimulated to deliver 
a sufficient amount of thyroxine to keep the basal metabolic rate normal. 


4. Bradycardia and Low Basal Metabolism in Patients Treated with 
Phenyl-Ethyl-Hydantoin.—In this group we include eleven cases of 
chorea and four cases of epilepsy. 

In 1923, Boothby and Rowntree *° published a review of the effect 
of drugs on the basal metabolism. They concluded that it is unlikely 
that any of the ordinary drugs in the moderate doses used in clinical 
work demonstrably affect the basal metabolic rate, except morphine and 
iodine. Lusk and Chanutin*! showed that morphine in sufficient 
quantity to produce sleep will lower the basal metabolism, and Plum- 
mer ** found that iodine in the form of compound solution of iodine 
will cause a fall in the basal metabolic rate of patients with exophthalmic 
goiter. Its action on normal persons is not as certain. In 1930, Bar- 
bour and his associates ?* demonstrated from their studies on dogs that 


16. Castex, M. R.; Ontaneda, L. F., and Schteingart, M.: Compt. rend. Soc. 
de biol. 106:392, 1931. 

17. Guillain, G.; Laroche, G., and Alajouanine, T.: Compt. rend. Soc. de biol. 
92:574, 1925. 

18. Talbot, F. B.: Arch. Pediat. 32:452, 1915. 

19. Popow, N. A., and Bajandurow, B. J.: Arch. f. d. ges. Physiol. 221:410, 
1929. 

20. Boothby, W. M., and Rowntree, L. G.: J. Pharmacol. & Exper. Therap. 
22:99, 1923. 

21. Lusk, G., and Chanutin, A.: J. Pharmacol. & Exper. Therap. 19:359, 1922. 

22. Plummer, H. S.: Results of Administering Iodin to Patients Having 
Exophthalmic Goiter, J. A. M. A. 80:1955 (June 30) 1923. 

23. Barbour, H. G.; Gregg, D. E., and Hunter, L. G.: J. Pharmacol. & Exper. 
Therap. 40:433, 1930. 
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morphine is essentially a metabolic stimulant, and that single doses cause 
a neuromuscular depression which masks the calorigenic action. ‘They 
found a consistent rise in the basal metabolism as the dogs became 
addicts, a lowering of the metabolism on withdrawal of the drug, and, 
again, a rise as the drug was again administered. Anderson and his 
co-workers ** recently found a consistent depressive effect of barbital 
(sodium di-ethyl barbiturate) on the pulse, blood pressure, tactile dis- 
crimination and basal metabolism. To date, then, there is reported but 
one drug, barbital, which consistently causes a lowering of the basal 
metabolic rate and the pulse rate. Such drugs as digitalis, strophanthin 
and cymarin cause bradycardia by a stimulation of the vagus or by an 
increased cardiac output, but do not depress the basal metabolism. 

It was therefore interesting to us to note that in every case phenyl- 
ethyl-hydantoin caused a slow pulse and a low basal metabolism, and 
often an associated hypothermia. The eleven patients with chorea had 
an increased basal metabolism originally, as was to be expected from 
the increased muscular tremors. The sedative action of the drug on the 
entire organism, the decided decrease of muscular movements, resulted 
in decreased requirements for oxygen with a decreased production of 
heat. The four epileptic children had a normal basal metabolism 
originally. In these cases, phenyl-ethyl-hydantoin was tried therapeuti- 
cally, and we could investigate whether the pulse rate and the basal 
metabolic rate would be influenced by the drug even though starting 
from a normal level. The result was a decided lowering of the pulse 
and basal metabolic rates. The question arises whether phenyl-ethyl- 
hydantoin might be of benefit in exophthalmic goiter, in which the most 
prominent symptom is an increased basal metabolic rate. 


SUM MARY 

One of us (Dr. Schick) and his associates previously pointed out 
that the slow pulse occurring in the postfebrile stage of acute infections 
might be due to a lowered basal metabolism, rather than to stimulation 
of the vagus nerve, as is generally believed. They also suggested that 
the slow pulse in certain disturbances of the brain and in conditions 
characterized by icterus might also be due to a decreased basal 
metabolism. 

This paper confirms their earlier observations. We have reported the 
finding of a lowered basal metabolic rate associated with a slow pulse 
rate in fifty-two cases, which were grouped as follows: (1) bradycardia 
occurring in the postfebrile stage of acute infections, twenty-five cases ; 
(2) bradycardia occurring in recent hepatic disease with icterus, ten 


24. Anderson, H. H.; Chen, M. Y., and Leake, C. D.: J. Pharmacol. & Exper. 
Therap. 40:215, 1930. 
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cases; (3) bradycardia occurring in tumor of the brain, two cases, and 
(4) bradycardia occurring in patients under treatment with phenyl-ethyl- 
hydantoin, fifteen cases. 

In these cases we found a correlation between the pulse’ rate and the 
basal metabolic rate. The rise of metabolism and the increase in pulse 
rate occurred together. 

The mechanism of the lowered basal metabolism in these four groups 


is discussed. 
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ROENTGENOGRAPHIC STUDY OF PULMONA 
DISEASE IN CHILDHOOD 


USE OF THE LATERAL AND THE OBLIQUE DIAMETERS 
OF THE CHEST 


H. S. REICHLE, M.D. 
AND 
C. H. YORK, M.D. 
CLEVELAND 


Roentgen examination of the chest often fails to satisfy the demands 
of the clinician. In part, this is due to unavoidable limitations inherent 
in the method, the roentgenogram being a composite picture of the 
densities encountered by the roentgen ray in its passage through the 
chest. Since the differences in the densities of normal and pathologic 
tissue may be slight and furthermore may neutralize each other, serious 
and intrinsic difficulties arise which even improvements in technic cannot 
completely circumvent. 


Two difficulties resulting from the physical character of the roent- 
genogram—the lack of perspective vision and the inability to define a 


structure which is in the confines of an area of greater density—may be 
combated by maneuvers which, though not unknown, have not hitherto 
attained the popularity which they deserve. Stereoscopic roentgeno- 
grams have been studied by many workers. There are, however, too 
few systematic studies of roentgenograms taken in other than the con- 
ventional anteroposterior diameter. In our experience the only textbook 
that gives attention to the use of other diameters in the diagnosis of 
diseases of the respiratory system is that of Overend.’ A roentgenogram 
of the chest in any diameter, however, presents an unreal picture of 
the thoracic contents, since it projects a three dimensional space on the 
two dimensional film and, furthermore, because of the greater density 
of other structures, such as the heart, diaphragm and liver, it leaves 
much of the lung and all of the structures of the mediastinum 
unrevealed. In children these structures are larger in proportion to 
the pulmonary field than in adults, and therefore in them this defect is 


From the Babies and Childrens Hospital and the Department of Pediatrics, 
School of Medicine, Western Reserve University. 

Presented at the Annual Meeting of the American Pediatric Society, Rochester, 
Minn., May 26, 1932. 

1. Overend, Walker: The Radiography of the Chest, St. Louis, C. V. Mosby 
Company, 1920, vol. 1, p. 5. 
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more serious. The study of films taken in several diameters—antero- 
posterior, lateral and oblique—permits one to demonstrate the pul- 
monary fields hidden by such structures, and the correlated study of 
these views advances one considerably toward an ideal reconstruction 
of the thoracic contents. 

The roentgenogram is essentially a graphic representation of the 
object examined, and may be regarded as the counterpart of an 
engineering drawing. Graphic interpretation of the shape and size of 
objects and other problems relative to such representation may be solved 
by means of the principles found in descriptive geometry. Just as in 
engineering a drawing is a set of instructions by which the workman 
can reproduce in size, shape and material the identical object repre- 
sented in the drawing, so a roentgenogram may be regarded as a 
graphic representation of the contents of the chest by which one may 
reconstruct mentally the configuration, size, density and relative posi- 
tions of the normal and the pathologic structures in the thorax. 

There are two general systems of graphic representation. One 
system has for its purpose the representation of objects as they appear 
and is called “scenographic projection.” When an object is observed 
from some particular point of view, the observer obtains a conception 
of its shape and size, because at least three faces of the object are seen, 
and the effects of light and shade serve to bring out the configuration. 


Furthermore, the eye naturally compares and estimates distances. If, 
therefore, a representation is made showing how the object appears 


‘ 


to the observer, such a drawing will be “scenographic projection,” or, 
as it is more commonly designated, a perspective drawing. Stereoscopic 
roentgenograms, as viewed in the stereoscope, are attempts at “sceno- 
graphic projection.” 

The second type of graphic representation is the orthographic. 
This has for its purpose the representation of objects as they actually 
are, not as they appear. In engineering drawing, orthographic projec- 
tion, the eye of the draftsman is assumed to be at infinity; that is, the 
lines of sight are parallel, and each line of the picture will be the same 
length as the corresponding line in the object—of course drawn to scale 
in the actual drawing. It will be observed that in orthographic projec- 
tion only one face of an object is visible from one point of view, and, 
therefore, for more than one face to be shown, other pictures must 
be drawn, and more than one point of view assumed. While in many 
cases two views will show the size and shape of an object, it frequently 
happens that a third view will be required for an adequate represen- 
tation. 

If one disregards variations in density of the shadows, the “flat” 
roentgenogram is essentially an orthographic projection, except that the 
roentgen rays (in contradistinction to projection lines) are not strictly 
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parallel. Construction of a mental image of the thoracic contents from 
examination of an anteroposterior film alone (projection in one plane) 
is no more possible than would be the construction of a house after 
examination of a front view. Only constant attention to the principles 
of projection will enable one to avoid the unconscious introduction of 
a third dimension when viewing a “flat” film. 

We shall make no attempt to refer to all the writers who have 
utilized the oblique and lateral views in the study of some special 
problem,? but shall deal in a more general fashion with the normal or 
pathologic structures which these views may reveal, the principles of 
orthographic projection of such structures on the film, the technical 
difficulties and the sources of error. 

The emphasis which we lay on oblique and lateral views should 
not be interpreted as a disparagement of fluoroscopy. Much informa- 
tion can be gained by its expert use. Among German roentgenologists 
and clinicians this method of roentgen diagnosis is perhaps more widely 
practiced than here. It has distinct advantages aside from the practical 
one of economy. Films made under the guidance of a preliminary fluoro- 
scopic search are more instructive, for one can choose the position and 
attitude of the patient which will yield the greatest information. 
Nevertheless the film will remain indispensable ; its permanence permits 
a careful and critical examination which the brief duration of fluoroscopy 
excludes, but which intricate problems often demand. 

The roentgenograms studied have been taken with a 150,000 volt, 
10 inch, mechanical rectified unit, such as was formerly manufactured 
by the Engeln Electric Company, Cleveland, and a 100 milliampere 
Victor Coolidge x-ray tube. For an anteroposterior and a postero-anterior 
view, an exposure of one-tenth second, 100 milliamperes and from 72 
to 90 kilovols was used. The distance was 33 inches. For good lateral 
views the time should be longer. It ranged from one-tenth to one- 
fifth second. The number of milliamperes used was 100, and that of 


2. (a) Becker, J.: R6ntgendiagnostik und Strahlentherapie in der Kinder- 
heilkunde, Berlin, Julius Springer, 1931. (b) Brown, S.: The Roentgenologic Study 
of the Diaphragm, J. A. M. A. 97:678 (Sept. 5) 1931. (c) McPhedran, F. M.: 
Am. Rev. Tuberc. 20:558, 1929. (d) Stoloff, E. G.: The Chest in Children, 
New York, Paul B. Hoeber, Inc., 1930. (e) Pancoast, H. K., and Pendergrass, 
E. P.: Am. J. Roentgenol. 23:241, 1930. (f)} Evans, W. A.: The Value of 
Lateral and Oblique Studies of the Chest, Am. J. Roentgenol. 8:106, 1921. (g¢) 
Pritchard, J. S.: The Value of Lateral and Oblique Roentgen-Light Exposure 
in the Diagnosis of Thoracic Affections, Arch. Surg. 10:557 (Jan.) 1925. (h) 
Pritchard, J. S.: The Value of Oblique Films in the Study of the Thorax, J. 
Radiol. 4:268, 1923. (i) LeWald, L. T., and Green, N. W.: Value of the Lateral 
Projection in the Roentgen-Ray Examination of the Chest, with Special Refer- 
ence to the Surgical Treatment of Abscess of the Lung, Arch. Surg. 8:265 


(Jan.) 1924, 
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to the size of the chest. The distance 


kilovolts, from 70 to 90, according 
was 33 inches. The oblique views were taken with the same time, 


distance and milliamperes as the lateral views. The voltage was from 
2 to 4 kilovolts more than in the case of normal anteroposterior views.* 

There are two lateral views, the right and the left, named after 
the side in contact with the film. It is important to bear in mind that 
the roentgen ray will reproduce best that density which is nearest the 
plate. Failure to observe this simple rule usually impairs the value of 
the film. In the lateral view the heart occupies a large part of the 
chest (fig. 1). However, parts of the lung entirely invisible in the 
anteroposterior view are visible here, as for instance the paravertebral 
pulmonary areas and that part of the lower lobe of the left lung which 
lies behind the heart and diaphragm. Furthermore, one obtains a view 
of the anterior and posterior portions of the mediastinum. The lateral 
aspect of the trachea is exposed, and it is possible to detect encroach- 
ments on its lumen. The value of the lateral views in the study of the 
diaphragm has recently been demonstrated by Dr. Samuel Brown.?” 
The most important part of the lateral view is the retrocardiac triangle. 
It is bordered in front by the dorsal border of the heart shadow, below 
by the leaves of the diaphragm and dorsally, not by the vertebral column, 
but, as Demant* has pointed out, by the posterior angle of the ribs, 
since the lungs pass dorsally beyond the vertebral bodies and are 
enclosed by the costal cage. This is of considerable importance, for a 
careless examination of lateral plates may miss shadows lying in and in 
back of the vertebral shadow (fig. 148). The paravertebral parts of 
the lung, however, are of great interest to the pediatrician, since they 
are frequently affected by pneumonic consolidation. The retrocardiac 
triangle presents, therefore, not only the middle portions of both lower 
lobes—the right chiefly in the right lateral position and the left chiefly 
in the left lateral—but also their most dorsal parts. An exudate in the 
major pulmonary fissures usually appears just ventral to this triangle, 
and small amounts of fluid in the main pleural cavity are often seen only 
in the dorsal sinus of the diaphragm. An encapsulated empyema can 
obscure the entire triangle. It is also important to observe carefully the 
heart shadow, since in it may appear shadows of mediastinal lymph nodes, 
of a right middle lobe consolidation (fig. 5B), of thickened pleural 
septums and of an interlobar effusion. 

As we have pointed out, the heart shadow constitutes a large part of 
the lateral view, and into its extreme density many other densities of 
interest are merged. Exudates, too, may obscure the pulmonary fields, 


3. These figures were established by Dr. Harry Lefkowitz of the staff of the 
Babies and Childrens Hospital. 
4. Demant, M.: Ztschr. f. Kinderh. 48:598, 1930. 
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or a consolidation in one lung may make the visualization of the other 
lung impossible. Hence the lateral view too may be disappointing. Here 
we take recourse to oblique views, whereby, as the diagrams in figures 
2 and 3 show, by rotating the patient about his own vertical axis in 
front of the film, we strive to isolate that part of the chest which we 
particularly wish to visualize. In addition to this general value, the 
oblique views have a special advantage in visualizing consolidations in 
the lower lobes behind the heart and in the paravertebral areas, small 
amounts of fluid encapsulated at various places in the phrenicocostal 
sinus and the entire picture of the trachea and main bronchi. Four 
oblique views may be taken. The patient is placed on a roentgen table, 








Fig. 1 (C.).—Normal left lateral view; a shows axillary border of s 
large vessels of heart; c, trachea; d, left main bronchus; e, anatomi 
f, heart; g, vena cava inferior; h, left leaf of diaphragm (dorsal sectior 
right leaf of diaphragm (dorsal section). 


either on his back with his right side nearest the plate, in whic! 

right posterior oblique view (position III) is secured, or with the left 
side nearest the plate, for a left posterior oblique view (position I\ 
on his stomach in the same position, in which case a right anterior 


), or 


oblique view (position I) or a left anterior oblique view (position II) 
is taken. We have found that the most satisfactory view is obtained 
when the patient’s body forms an angle of from 15 to 20 degrees with 
the table, since then the one border of the heart falls together with the 


one border of the vertebral column, the cardiac border and the vertebral 


border coinciding in such a fashion as to superimpose the shadows of 
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Fig. 2——Diagrammatic representation of oblique views, positions I and IV. 
Positions of lung fields are obscured in anteroposterior view but demonstrable in 


oblique views shown by cross-hatching. 





: 
' 
i 


Fig. 3—Diagrammatic representation of oblique views, positions II and ITI. 
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the heart and the vertebral column. In this way the least amount of 
pulmonary tissue is obscured by the combined cardiovertebral shadow. 
Naturally, in special cases different angles may be chosen under the 
fluoroscope. 

To the unpracticed eye the projection of normal structures on the 
film will present unusual shadows which may be mistaken for evidence 
of abnormality or disease (fig. 4). The scapula isa particularly annoying 
object. In lateral views a dense shadow is cast over the entire dorsal 
portion of the upper part of the chest, since the ray passes through both 
bones. If the arms are hyperextended in the shoulder joint (upward 
and backward), the lower angle of the scapula swings ventrally and 
cephalad and, caught sideways by the rays, is projected as a straight line 
which extends obliquely cephalad and dorsally from the hilus (fig. 1). 
It may be mistaken, as Demant * showed, for a pleural exudate in the 
major fissure. In oblique views the arched superior border of the 








my 


~*~ 
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Fig. 4.—A, normal first oblique view (note artefacts [] produced by ends of 
ribs falling together with lung markings in upper lung fields). B, normal second 
oblique view (note that the knoblike structure [>] constituting the right upper 
border of the mediastinum is the first ossification zone of the sternum) 


scapula may simulate a ring shadow and hence be mistaken for a cavity. 
The same optical illusion may be caused by the upper ribs, which, because 
of their large curvature, pass completely across the pulmonary field. If 
their ends are superimposed, perchance on the outlines of the medias- 
tinum and of the costal cage, a distinct ring shadow in a typical position 
for a cavity is produced. Shadows of ribs which are faint may, by 
superimposition, especially at points of crossing, cause dense focal 
shadows. The upper, lower and sternal borders of the ribs must be care- 
fully traced lest they be regarded as the delimiting lines of intrathoracic 
densities which disappear beneath the rib, or they may resemble the 
shadows of pleural septums and interlobar pleurisies (fig. 4 4 and 15 B). 
Rachitic disease of the ribs may produce bizarre roentgenograms; 
indeed the films may be rendered useless for the interpretation of the 
pulmonary picture. During the florid stage of the disease, the goblet form 
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of the costal epiphyses may lead the unwary to the diagnosis of cavi- 
tation. In other cases vertical bands of density appear at the periphery 
of the pulmonary fields. These are in part due to atelectases of the lung 







tissue ; in part, however, to the unusual size of the epiphyses. <A well 






developed Harrison’s groove may simulate a partial pneumothorax. The 





normal shadow of the ascending vena cava is always present in lateral 
films if the view has been taken during inspiration; it should not be 






mistaken for an exudate (fig. 1). In oblique views, in particular in the 






second position, the ossification centers of the sternal bones cast charac- 
teristic shadows (fig. 4 B). They should not cause any difficulty after 
they have once been recognized. A band shadow which is seen in some 






lateral views lying ventrally to the trachea could be mistaken for an 
exudate in the mediastinum (fig. 8). Under the fluoroscope we were 
able to demonstrate with strips of adhesive plaster that this shadow, 






which we designate as the arm shadow, is due to the muscles forming 





the posterior border of the axilla, the latissimus dorsi and the teres 







major. 

The following material illustrates the indications for the use of the ‘ 
atypical views and the information which the clinician may hope to obtain 
from them. Expectations should be accompanied by circumspection. 
Experience that is checked by clinical observation and particularly by 








autopsy teaches every clinician that roentgenographic diagnosis, no less 
than diagnosis by any other method, is a deduction that is always 
accompanied by a hazard of inherent error. We can claim, therefore, 
for the atypical views no more than an improvement on a method already 
fraught with difficulty and inexactness. Correlation of all the methods 
of physical diagnosis may further reduce the incidence of error, but in 










the end all diagnoses are subject to revision at the autopsy table. 









HILAR LYMPHADENOPATHY 





The diagnosis of hilar lymphadenopathy is beset with many diff- 
culties. The careful studies of Engel ° and of Duken and Beitzke ® have 
shown that in the infant practically all the bronchopulmonary lymph 
nodes are hidden in the dense shadow of the heart and large vessels. 
Even in the older child enlargement of the mediastinal nodes is demon- 
strable roentgenologically by the routine anteroposterior view only when 
it affects those nodes which lie in the periphery of the cardiomediastinal 
shadow, namely, the right and left paratracheal nodes (lymphoglandulae : 
mediastinalis dextrae et sinistrae of Beitzke) and the right bronchopul- 
Calcification of course may render any 























monary, the true hilus, node. 





5. Engel, S.: Die okkulte Tuberkulose im Kindesalter, Leipzig, Johann : 
Ambrosius Barth, 1930, p. 32. Engel, S., and Pirquet, C.: Handbuch der Kinder- 
Tuberkulose, Leipzig, Georg Thieme, 1930, vol. 1, p. 315. : 

6. Duken, J., and Beitzke, H.: Die ambulante Diagnostik der Kinder-Tuber- ; 
kulose, Munich, J. F. Lehmann, 1926, p, 81. 
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node visible. The lateral and oblique views widen the range of visibility. 
The nodes about the bifurcation of the trachea may appear in the lateral 





view as circular shadows about the tracheal clearing (fig. 15 C). The 





second oblique position is also advantageous for the demonstration of 





the trachea, the bifurcation and the right bronchus. The left main 





bronchus is best demonstrated in the first oblique position. The best 





results in both cases are obtained with films of abnormally sharp con- 





trast, since then the air column of the respiratory passages appears 
through the heart shadow. In this fashion tumor masses about the 





trachea and bronchi or encroachments on the lumen may be demonstrable. 





Not infrequently the diagnosis of mediastinal adenopathies rests on 





insufficient evidence. Too often it is assumed that all homogeneous 





shadows at the reentgenologic hilus* must be caused by lesions at the 





anatomic hilus, and consequently an erroneous diagnosis of tuberculosis 



















Fig. 5 (J. B.).—A shows anteroposterior view; B, right lateral view; C, first 
oblique view. Note that the view shown in C was taken with the patient in an 


extreme first oblique position; hence much of the mesial portion of the shadow in 






the upper part of the right pulmonary field is hidden by the vertebral column 







of the tracheobronchial lymph nodes is made or the still more inept one 


of “hilus tuberculosis.” By his use of oblique views McPhedran * has 
called attention to the fact that tuberculous infiltrations at the level of 


the hilus are almost always situated either in the dorsal portions of the 












lung, i. e., the uppermost portion of the lower lobe, or in the anterior 





portions and very rarely in the perihilar parenchyma. Such lesions must 
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appear at the hilus in the anteroposterior view and hence are mistaken 
: for infiltrations at the root of the lung (a lesion that is seen rarely at 
: the autopsy table) or for lymphadenopathy or interlobar pleural exu- 
: ; 
: 7. The hilus on a roentgen film is that portion of the pulmonary field which 
t includes the outline of the main vessels and bronchi. From the remarks it should 





be clear that there are projected on this area not only the anatomic hilus (i.e., 
the actual root of the lung) but all parts of the lung and surrounding tissues 
through which that particular cross-section of the roentgen rays passes 
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dates. The same type of picture can be produced by an infiltration and 
partial collapse of the right middle lobe. Figure 5 A is the antero- 
posterior roentgenogram of an infant 5 months of age (J. B.) who was 
observed for several months in the Babies and Childrens Hospital 














because of a tuberculous pulmonary infection. This view presents many 





of the characteristics of an enlarged lymph node; the right lateral view 
(fig. 5 B), however, revealed a triangular shadow above the ventral 







portion of the diaphragm, quite inconsistent with such a diagnosis. Such 





shadows are produced by a consolidated middle lobe in the right lung; 






this, however, the position of the globular mass in the anteroposterior 
view, high up toward the hilus, appeared to contradict.* In fact, it was 






difficult for us to reconcile these two plates, and we were inclined to 

















In the original film the shadow 






Fig. 6 (D. D.).—Second oblique view of lung. 













of the sternum can be seen at the right border of the mediastinum. The shadow of q 
the node (x) lies to the right of the right main bronchus, just below the ; 
bifurcation. 
regard this shadow as produced by an exudate in the hilus at the junction 7 

= § 


of both major and minor fissures with an extension into the anterior 
portion of the mediastinum, an interlobar mediastinopleurisy. The right 
anterior oblique view (fig. 5 C) taken on Feb. 16, 1931—at which time 
the anteroposterior and lateral views were almost identical with those 
taken on March 19, 1931—should have received more attention. The = 
correlated study of the three plates shows that the density must have 














8. Stephenson (Am. J. Roentgenol. 21:571, 1929) showed exactly the same 
condition in his reproductions of pneumonia of the middle lobe of the right lung 
(fig. 5). The shadow is more laterally situated because in our case there was 
probably a greater diminution in the volume of the lobe. 
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been situated in the ventral portion of the right pulmonary field, at a 
considerable distance above the diaphragm, and that it extended from 
the periphery to the hilus, conditions which would be satisfied by a 
consolidated middle lobe of the right lung. Autopsy revealed broncho- 
pulmonary nodes on the right side which were about 5 or 6 mm. in 
diameter and only slightly diseased; they therefore could hardly have 
been as large as the mass shown in the roentgenograms. The middle 
lobe of the right lung, on the other hand, was very firm, decreased in 
volume, fibrotic and beset with areas of fibrosed conglomerate tubercles. 
There was no trace of pleurisy. Even lateral views, which offer the 
best opportunities for distinguishing the shadows of mediastinal adenitis 
from those of interlobar pleurisy and pulmonary infiltrations may mis- 
lead the clinician unless these views are controlled by an examination 
































in another diameter, since masses in the midaxillary portions of the lung 
' 
. mini” oes ; 
i Fig. 7 (C.).—A, anteroposterior view. B, left lateral view 










are projected on the mediastinocardiac shadow of lateral views. We 





have found the second oblique position to be most advantageous for a 
demonstration of the tracheal bifurcation and hence for the visualization 






of the enlarged bifurcation node (fig. 6). 
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Exudates in the anterior or posterior mediastinum may also be mis- 






: taken for packets of nodes. Figures 1 and 7 are roentgenograms of a 
F child (C.) who had been admitted to the private service of Dr. H. J. 
Gerstenberger at the Babies and Childrens Hospital because of stridor 





and respiratory obstruction. A diagnosis of a retropharyngeal abscess 
was made during the night, and this was confirmed by immediate opera- 
tion. On the following morning an anteroposterior roentgenogram and 
subsequently a lateral view were obtained. Figure 7 B is of the greatest 
interest, since it shows that the convex shadows in the postero-anterior 
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view (fig. 7 A) were caused by a lesion which extended up into the 
throat and became continuous with the posterior pharyngeal wall. The 
shadow is dorsal to the trachea and, in the original film, spares the dorsal 
portions of the upper pulmonary field. Figure 1 is a reproduction of 
the lateral view taken two months later at a second admission and shows 
complete healing. The shadow shown in figure 8 might be mistaken for 
such a lesion as has been described. Here, however, we are dealing with 
the arm shadow. It is usually situated ventrally to the trachea, does not 
become continuous with the posterior pharyngeal wall and may easily be 
identified before the fluoroscope by manipulation of the patient’s arms. 








Fig. 8.—Left lateral view demonstrating arm shadow. 


INTERLOBAR PLEURISY 
In the diagnosis of interlobar pleurisy the lateral and oblique views 
are indispensable. It is not our intention to review this subject in detail ; 
we refer the interested reader to the articles of Stoloff,? Fleischner,’° 
Dietlen,1! Schall’? and Freedman,’® and in particular Schonfeld," 
whose researches have exposed serious sources of error in the tenets of 
the earlier writers on this subject. 
The principles that govern the roentgenographic projection of the 
interlobar septums and exudates are particularly complex. Without 


9. Stoloff, E. G.: Pathologic Changes in the Large Interlobar Fissures in 
Children, Am. J. Dis. Child. 38:75 (July) 1929. 

10. Fleischner, F.: Ergebn. d. med. Strahlenforsch. 2:199, 1926. 

11. Dietlen, H.: Ergebn. d. inn. Med. u. Kinderh. 12:196, 1913. 

12. Schall, L.: Ergebn. d. ges. Tuberk. 2:403, 1931. 

13. Freedman, E.: Radiology 16:14, 1931. 

14. Schénfeld, H.: Monatschr. f. Kinderh. 39:385, 1928 
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models and schematic diagrams, they cannot be described intelligibly. 
We therefore reserve a discussion of this subject for a later paper. It 
will suffice for the present to call attention to the following diagnostic 






precepts: Since the lesser fissure is a plane surface which approximates 





a horizontal cross-section of the chest, an interlobar exudate in this 





position will be projected on the anteroposterior and lateral films as a 
band shadow. The lower portion of the major fissure, on the other hand, 
is in the vertical diameter of the body and is a curved plane the con- 







cavity of which is directed ventrally and mesially. In the lateral view, 
therefore, it will present its greatest depth but also its narrowest width 





to the roentgen rays. Hence in this view it is projected as a band 
shadow extending from the hilus to the ventral portion of the diaphragm 






(fig. 9B). In the anteroposterior view the exudate offers a mere film 
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Fig. 9 (B. M.).—A shows resolving pneumonia of the upper lobe of the right 





lung and beginning interlobar exudate (x). 8, right lateral view (the film is 
dense and the contrast excessive ; hence the heart and the left leaf of the diaphragm 
are not visible) : a, exudate in the major fissure; b, combined shadows of exudate 




















2 and heart. C, superimposed heart and diaphragm shadow: a, major fissure; b, 
q heart shadow; c, superimposed heart and diaphragm shadow; d, left leaf of 

diaphragm; e, dorsal border of heart; f, right leaf of diaphragm Che line 

tangent to the arc of the diaphragm is an artefact due to a scratch on the film.) 
© of fluid to the penetrating rays. This absorbing medium extends over 
: practically the entire lower pulmonary field. Hence, in this view it casts 
: a shadow which is large in extent and indistinct in outline, and which 





cannot be distinguished with certainty from that of an infiltration 





(fig. 9A). In the absence of an exudate in the main pleural space, the 
shadows cast by an exudate in the major fissure will leave the phrenico- 
costal margin free (fig. 10 4). This is due to the fact that the major 
fissure turns ventromesially before reaching the base of the lung and 







1 
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so leaves an area free in the lower axillary margin. It should not be 





forgotten that changes in the position of the lobes and fissures, such as 





are caused by emphysema or collapse, may make any deductions fal- 





lacious. The normal position of these septums is best shown by figure 
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10 B (C. M.) in wihch are demonstrated in an exhaustive fashion almost 
all possible pleural septums—both parts of the major, the minor and the 
azZVgoOs. 

B. M. (fig. 9) suffered from lobar penumonia of the upper lobe 
of the right lung. During the period of resolution, dulness appeared at 
the base, and a roentgenogram (anteroposterior view, fig. 9 4) revealed 
a shadow above the right side of the diaphragm. The shadow in the 
upper pulmonary field was due to the residuum of the pneumonia. The 
new shadows might have been interpreted as pneumonia of the lower 
or middle lobe of the right lung. The lateral view, however (fig. 9B), 
shows a shadow typical of an exudate in the lower part of the major 
fissure. A film of the same patient, taken nine days later, on Jan. 1, 
1931 (fig. 9C), illustrates two rather frequent sources of error. The 
one—the presence of the scapula in such a position as to simulate an 














Fig. 10 (C. M.).—A shows anteroposterior view (note the diffuse shadow in the 
lower part of the right pulmonary field; the phrenicocostal angle is free; above is 
the linear shadow of an azygos septum); B, right lateral view demonstrating 
azygos fissure between third and fourth visible rib shadows (X), both parts of 
the major fissure and a part of the minor fissure (an exudate is present in the lower 
portion of the major fissure). 


exudate in the upper part of the major fissure—we have already dis- 
cussed. In addition, this plate shows the superimposed shadows of the 
heart and diaphragm. This structure simulates an interlobar exudate in 
the lower part of the major fissure. It is apparently found when the 
film is dense and shows considerable contrast and when the dorsal aspect 
of one leaf of the diaphragm, usually the right, is lowered considerably 
below the other. In the film shown in figure 9 C, the differential diag- 
nosis rests on the position of the pleural septum. When the septum is invi- 
sible, a new plate must be taken at a different phase of respiration. C. M. 
(fig. 10) also had lobar pneumonia of the upper lobe of the right lung. 
An anteroposterior view, on March 28, 1931 (fig. 10 4), shows resolu- 
tion of the pneumonia in the upper pulmonary field; below, a dense 
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shadow has appeared above the diaphragm. The important feature of 
this shadow is that it does not fill the phrenicocostal angle. Above, an 
odd shadow is present in the position of a fissure between the upper 
lobe and an azygos lobe. The diagnosis of exudates in an azygos fissure 
and in the right major fissure is verified by the lateral view (fig. 10 B). 








eae 


Fig. 11 (B. H.).—A shows anteroposterior view; B, right lateral view. (Note 
that the upper border of the shadow [>] cannot be determined because of inter- 
vening rib shadows. The dense linear shadow between the second and third visible 
ribs is due to a defect in the film.) 





Fig. 12 (R. R.).—A shows anteroposterior view. The shadow extends along the 
right cardiac border. Its outlines are not sharp; below it spreads out on the dome 
of the diaphragm, and above in the region of the fourth and fifth ribs it extends 
out to the axilla. The phrenicocostal angle is filled because of a concomitant exu- 
date in the main pleural space. B shows right lateral view. A band shadow runs 
from the ventral portion of the diaphragm dorsally to the hilus and from thence 
cephalad until it is lost in the density of the scapula. The retrocardiac triangle is 
obscured because of exudate (and thickened pleura?) in the main pleural space. 
There is no evidence of an exudate in the lesser fissure. 


Roentgenograms showing a consolidation of only the azygos lobe are 
presented in figure 11 (B. H.). The anteroposterior view might 
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be taken to show an enlarged paratracheal node or thymus. The roent- 
genogram of R. R. (fig. 12) show an exudate both in the upper and in 
the lower part of the right major fissure. Here the lateral views were 
of great clinical importance. Lobar pneumonia of the lower lobe of 
the right lung had developed ; after a critical fall in temperature, fever 
and intoxication recurred and thick pus was obtained by puncture of the 
tight side of the chest. The anteroposterior view (fig. 12 4) might 











4, anteroposterior view. 











Fig. 14 (R. T.).—A, anteroposterior view. B, left lateral view. There is a 
shadow (X) in the paravertebral region just below and dorsal to the point where 
the major fissure joins the hilus. C, second oblique view. Note that the shadow 
in the lower part of the left pulmonary field leaves the base free. 


be interpreted as showing pneumonic infiltration, but the lateral view 
(fig. 12 B) makes it much more probable that there was an interlobar 


effusion in both parts of the major fissure. 


LESIONS OF THE LOWER LOBE OF THE LEFT LUNG 


We have previously pointed out that large parts of the lung are 
hidden by the densities of the heart and mediastinum. The antero- 
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posterior view of C. M. (fig. 13.4) shows nothing except a slight 


cloudiness at the cardiac apex. There were, however, indubitable signs 
of pneumonic infiltration at the left base, and an oblique view in the 
second position shows extensive infiltration in the lower lobe (fig. 13 B). 
R. T. also presented the same type of case (fig. 144). Here the 
lateral (fig. 14 B) and the oblique (second position, fig. 14 C) views 
permit localization of the infiltration in the upper part of the lower lobe 

















Fig. 15 (R. K.).—A, anteroposterior view. The shadow seen in the lower part 
of the right pulmonary field is probably due to infiltration. 8B, left lateral view. 
Note that there is no evidence of an interlobar exudate. The dense hilus is prob- 
ably indicative of disease. Note also the pseudofissures (>) caused by super- 
imposition of ribs. C, hilus node and exudate in the left major fissuré 





Fig. 16 (M. G.).—A, anteroposterior view. Note the circular clearing in the 
middle field of the left lung. The position in ventrodorsal diameter cannot be 
determined by this view. B, second oblique view. This view gives a complete, 
unobstructed view of the cavity. C, left lateral view. This view places the cavity 
in a lateral diameter which cuts across the ventral aspect of the vertebral bodies. 
It evidently lies just dorsal and caudal to the junction of the lesser and major 
fissures, i. e., in the uppermost portion of the lower lobe. Note the infiltration 
below in the lower lobe. 


of the left lung. Hence it is seen again that the exclusive use of the 
anteroposterior view may mislead the clinician. 
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MISCELLANEOUS LESIONS 


As we have shown, a roentgenogram taken from one aspect alone 
gives no conception of depth. If, therefore, an infiltration is situated 
obliquely to the course of the roentgen rays in an anteroposterior view, 


it may appear on the film as a band shadow and so simulate an exudate 
(as in R. K., fig. 15 A and B, taken on Jan. 20, 1931). We believe that 
these shadows are often caused by infiltration along the line of lymphatic 
drainage from a peripheral focus in the lung, usually a tuberculous 
primary lesion. A subsequent lateral plate made in the case of R. K., 
taken on Feb. 16, 1915 (fig. 15), shows the presence of a large 
bronchial node on the left side. It is to the uncritical use of the antero- 
posterior view that one owes the unfortunate term, “hilus tuberculosis.” 
A true tuberculous infiltration of the parenchyma of the hilus is a rarity. 
The conception that the pulmonary tissue adjacent to tuberculous nodes 
is attacked by contiguous growth from the nodes cannot be defended on 
the basis of observations by pathologists. To localize such pathologic 
changes properly in the space of the thorax requires at least two different 
views, that is, the intersection of two planes. M. G., who had a 
pulmonary abscess, illustrates such a condition (fig. 16). Here it is 
possible to localize the cavity in the uppermost part of the lower lobe 
of the left lung. 
SUM MARY 

The value of roentgenograms taken in the lateral and oblique 
diameters of the chest in supplementing those taken in the customary 
anteroposterior diameter is discussed and illustrated on the basis of 
observations made at the Babies and Childrens Hospital in cases of 
hilar lymphadenopathy, lesions of the mediastinum, interlobar pleurisy 
and lesions of the lower lobe of the left lung. Emphasis is placed on 
the need and consequent value of correlating the pictures obtained by 
roentgenograms taken in all three diameters, in order to construct in a 
more dependable fashion the form and the location of the lesions. 

Dr. Henry J. Gerstenberger, Director of Pediatrics of the Babies and Chil- 
drens Hospital, made available the excellent roentgenographic photographic and 
clinical records and facilities of this hospital. Mr. David G. Shields rendered 
technical assistance. 
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In reading the literature on the subject of tooth decay, a subject 
which is becoming increasingly interesting and important to biologists 
and medical men, as well as to dentists, one gains the impression that 
the development of bone and that of teeth go “hand in hand,” and that 
any factor which affects the one affects the other in the same direction 
and to the same extent. We have been unable to find any reports on 
the relationship of these two tissues in infants. The impression that 
has gotten into the literature and the mind of the public, we believe, is 
largely due to the writings of Mrs. May Mellanby, whose studies on 
tooth decay, a process which primarily involves enamel, have been 
largely devoted to a microscopic study of dentin. 

An observation was made by one of us (M. R. J.) some years 
ago,’ that a type of surface disintegration of enamel, called odontoclasis, 
often occurred in the teeth of puppies during recovery from rickets, but 
never, in the series of experiments conducted, during the active phase 
of the disease. The lesion was observed most often when therapeutic 
measures for rickets were introduced at the time of eruption of the 
permanent teeth. While the condition of the bone was rapidly improv- 
ing, the enamel of the teeth would sometimes undergo rampant disinte- 
gration, all surfaces of all the teeth being more or less denuded in a 
short time. On the other hand, while the bone and dentin were under- 
going profound degenerative changes, the enamel remained intact. In 
one extreme case in which the clinical symptoms of rickets were marked 
and the mineral content of the intact bone was 11.2 per cent (in the nor- 
mal new-born puppy it is about 17 per cent), the permanent teeth, 
although apparently sound, were little more than enamel caps loosely 
attached to the gum, the underlying dentin and cementum having been 
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completely destroyed or not formed.* Apparently, an imbalance in the 
systemic complex in one direction resulted in profound disturbances in 
the bone and dentin forming mechanisms, with little or no deleterious 
effect on the enamel, and, vice versa, the bone and dentin were slightly, 
if at all, affected by a certain combination of factors which caused ram- 
pant destruction of the enamel. It appears that only when a certain 
metabolic “balance” is maintained in the body fluids are calcification and 
preservation of all of the hard tissues assured. 

In Hawaii, it has been found that a similar type of surface decay, 
which we have also called “odontoclasis,” ' occurs in the newly erupted 
teeth of a high percentage of island-born babies. The majority of these 
babies are breast fed for at least twelve months, and rickets is rare. 
When it does occur it is usually in a mild form. As we stated in an 
earlier paper,® rampant disintegration of the babies’ teeth was known 
to occur during periods of rapid growth of bone, and, in fact, in many 
cases it seemed to be associated with “spurts” in calcification. It was 
further stated: “It may be that, under certain conditions, those factors 
which accelerate calcification in the long bones actually increase the lia- 


bility of enamel to decay; and vice versa.” 

As a part of our investigation of the underlying cause of the dis- 
tressing condition of babies’ teeth in Hawaii, we have made it a practice 
for the past four years to obtain, post mortem, bone and dental tissue 


from babies and children of all ages whenever the opportunity presents 
itself. As a routine procedure, roentgenograms were taken of the tis- 
sue ; the ash content of the humerus and femur was determined, and the 
epiphyseal ends of the ulna and radius, two or more costochondral junc- 
tions of the ribs and half of the teeth were prepared for histologic study. 
Occasionally, some of the unerupted teeth were dissected for macro- 
scopic examination. Material from one hundred and forty cases has 
been obtained to date, and microscopic studies have been made in thirty. 
A few of the findings are given. 

Case 1.—This patient was an apparently normal Hawatian-Chinese baby whose 
birth weight was 8 pounds and 2 ounces (3,685.1 Gm.). He died at the age of 5 days 
of a cord hemorrhage. The ash content of the intact humerus and femur was 14.95 
per cent, which, compared with the highest percentage of bone ash in our series 
of new-born infants—17.25—was low. No striking abnormalities were observed 
microscopically in either sections of the ribs or those of the ulna and radius. The 
trabeculae, however, were thin, and the provisional zone of calcification was wide, 
although the cells were orderly in arrangement and the costochondral junction line 
was smooth. Such a histologic picture is in agreement with a moderately low 
mineral content, as was found. Figure 1 is a photomicrograph of a portion of the 


2. Jones, M. R.; Larsen, N. P., and Pritchard, G. P.: Dental Cosmos 72:797, 


1930. 
3. Jones, M. R.; Larsen, N. P., and Pritchard, G. P.: Dental Cosmos 72:685, 


1930. 
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middle third of a longitudinal section of the unerupted, upper, right central incisor 
of this infant. It was cut labiolingually. The layer of ameloblasts, enamel, dentin, 
odontoblasts and a small amount of pulp are shown under moderately high mag- 
nification. We shall not attempt to go into the minute structure of the various 
tissues, but shall confine ourselves to the more obvious findings. The layer of 
ameloblasts was orderly in arrangement and normal in appearance, as was the 
enamel matrix. The dentin was distinctly poorer in quality than the enamel, and 
in some regions (not shown) was studded with globules. The predentin layer was 
perhaps a little wide. The gross appearance of the odontoblasts and pulp was 
normal. Although we regard the section, considering the tooth structure 
whole, as nearly “normal” as any in our collection, the dentin matrix is defini 
inferior in quality to that of the enamel and is comparable, in that respect 


bone. 








Fig. 1—Photomicrograph of a portion of the middle third of a longitudinal 
section of the unerupted, upper, right central incisor of an apparently normal 
Hawaiian-Chinese baby 5 days of age. A indicates ameloblasts; E, enamel; D.E., 
dento-enamel junction; D, dentin; P.D., predentin; O, odontoblasts; P, pulp. The 
dentin is distinctly poorer in quality than the enamel. 


Case 2.—This patient was a stillborn Hawaiian baby. It was born at 
and weighed 8 pounds (3,628.7 Gm.). The mother was 18 years of age 
nephritis in an acute form at the time of delivery. Roentgenograms of th 
bones showed an unusually advanced development, as indicated by the number and 
size of the epiphyses present. The mineral content of the humerus and femur was 
16.73 per cent of the intact bone. Microscopic examination of the ribs and distal 
ends of the ulna and radius revealed no gross abnormalities. The enamel of the 
incisal third, both libial and lingual sides, of the upper, right central incisor was 
more highly calcified than is usually found in the teeth of new-born infants. 
Throughout the middle and gingival thirds of the enamel layer (both labial and 
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Fig. 2—Photomicrogaph of a section of dentin and enamel from the labial side 
and middle third of an unerupted, upper, central incisor of a new-born Hawaiian 
baby. E indicates enamel; A, defective regions in the enamel; D.E., dento-enamel 
junction; D, dentin. The quality of the enamel matrix is superior to that of the 
dentin; nevertheless, it is apparently undergoing disintegration by a process of solu- 
tion while the dentin remains intact. 











Fig. 3—Photomicrograph of the entire costochondral junction with a portion 
of the shaft of a rib of a new-born infant with osteogenesis imperfecta. C indi- 
cates cortex; S, shaft; 7, torn places in the section; C.C./J., costochondral junc- 
tion line; Ca., cartilage. Note the size of the trabeculae in the shaft and their 
disorderly arrangement. 











FAS ear NEMS «ca 


de 


i 
B 
i 
i 


JONES ET AL—DENTAL DISEASE IN HAWAI 


lingual surfaces), there were regions which seemed to be undergoing disint 
by a process of solution. The dentin structure was obviously poorer in quality than 
that of the enamel; nevertheless, it remained intact even in regions at the dento- 
enamel junction, where it was in direct contact with enamel which was extensively 
involved. Such a region is shown in figure 2, which is a photomicrograph of a sec- 
tion of dentin and enamel from the middle third of the labial side of this tooth. 
Case 3.—This patient was a new-born infant. The mother was part Hawaiian, 
and the baby was her twelfth child. It weighed 7% pounds (3,401.9 Gm.) and 
lived about one hour. Roentgenograms showed more than three hundred fractures 
of the ribs and long bones which had occurred during intra-uterine life. The 
intact humerus and femur were found to contain 6.92 per cent of ash. Microscopic 
examination of the bones revealed a state of great confusion in the arrangement 
of the bone trabeculae throughout the shaft. They were not much more than 


























Fig. 4.—Photomicrograph of a vertical section cut mesiodistally through the 
lower, right first molar of a new-born baby with osteogenesis imperfecta. A, indi- 
cates ameloblasts; 7, torn places in the section; E, enamel; D, dentin; O, odonto- 
blasts; P, pulp. Note the unusually good enamel structure with exceedingly poor 
dentin. 


spicules, and the cortex was exceedingly thin. Considering the findings in the 
shaft of the rib, the cell arrangement at the costochondral junction was surprisingly 
orderly, as can be seen in figure 3. In the teeth, the enamel layer was extraor- 
dinarily broad and well formed, while there was little about the dentin that 
resembled normal tissue. Figure 4 a is photomicrograph of a vertical section cut 
mesiodistally through the lower right first molar. Figure 5 is a high magnification 
of the enamel and dentin at D in figure 4. As can be clearly seen, both the dentin 
and bone in this case were markedly abnormal, and the findings on these tissues are 
in striking contrast to the unusually good enamel structure. 

CasE 4.—The patient in this case was an Oriental baby, aged 4 months, who 
died of pneumonia. There was definite clinical as well as roentgenographic and 
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Fig 5.—A portion of the proximodistal region of the tooth shown in figure 4. 
D.E. indicates the dento-enamel junction; E, enamel; D, dentin; P.D., predentin; 
O, odontoblasts. Note the structure of the dentin and the enamel. 














Fig. 6.—Photomicrograph of the proximal region (vertical section cut mesio- 
distally) of the lower right first molar of a 4 month old baby with rickets. A 
indicates ameloblasts; E, enamel; D.E., dento-enamel junction; D, dentin; P.D., 
predentin; O, odontoblasts; P, pulp. Note the extraordinarily broad and well 
formed enamel layer with extremely poor dentin. 




















Fig. 7—Photomicrograph of the incisal third of the unerupted, upper, right 
4 month old infant who died of starvation. 
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microscopic evidence of rickets. The mineral contact of the intact humerus and 
femur was 10.76 per cent. Rachitic bone structure is so well known that we shall 
not describe it. The unerupted teeth dissected from the jaws were well formed 
and calcified and showed no marked abnormalities. On microscopic examination, 
also, the enamel matrix was found to be of good quality and well calcified, much 
better in every respect, in fact, than the underlying dentin. The enamel of this 
tooth was also much more highly calcified than that of a corresponding tooth in 
the 4 month old baby described in case 5. Figure 6 is a photomicrograph of a 
proximal region of a vertical section cut mesiodistally of the lower right first molar 
of this baby. It shows the ameloblasts, enamel, dentin, odontoblasts and pulp under 
moderately high power. The dentin was not much more than a mass of loosely 
put together globules. They were more numerous on the pulp side of the layer. 
In numerous places in the various teeth and sections studied, the enamel matrix, 
though well formed, was separated from the ameloblasts by what appeared to be 
a serous exudate mixed with mononuclear cells. 

Case 5.—This patient was an Oriental baby 4 months of age who died of 
starvation. There were no gross pathologic changes other than extreme emaciation. 
or other clinical stigmas of rickets. Roentgeno- 


’ 


There was no “beading of the ribs’ 
grams of the long bones showed no abnormalities other than marked thinning of the 
cortex and a highly rarefied bone. The ash content of the intact humerus and 
femur was 10.47 per cent. The microscopic picture was what might be expected: 
extremely thin, though orderly arranged trabeculae. The costochondral junction 
line was straight, and the cartilage cells were in good order, though somewhat 
enlarged. 

Histologic sections of the unerupted teeth presented a most astonishing picture. 
The enamel layer was almost completely disorganized, while the underlying dentin, 
though obviously faulty in structure, remained intact. Figure 7 is a photomicro- 
graph of the incisal third of the unerupted, upper, right central incisor, showing the 
character and extent of the damage to the enamel layer. The easily soluble por- 
tions of the enamel seem to have been leached out, leaving the less soluble parts 
scattered about in fragments or clumps. The organic remnants appear as a fringe 
of fibers at F on the lingual surface, and in other places, as at B, as wisps or tufts. 
The scalelike appearance of the dentin in this section is due to faulty technic in 
preparing the tissue for sectioning. The dentin was harder and more compact than 
the enamel and did not decalcify so readily. 


Here again is an extreme case in which the conditions in enamel 
and dentin are reversed: the systemic factor or “imbalance” which 
resulted in the destruction of the one apparently had little or no dele- 
terious effect on the other, and may actually have improved it. The 
same phenomenon, though to a lesser degree, was observed in each of 


the thirty cases studied to date. 


COM MENT 


A comparative study of enamel, dentin and bone in new-born and 
very young infants shows quite clearly that the formation of enamel 
and that of dentin in the uninterrupted teeth do not parallel each other, 
but those of bone and dentin do. And, indeed, this is to be expected, 
since enamel is an epithelial tissue arising in the ectodermal layer of 
the embryo, and bone and dentin are connective tissues originating in 
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the mesoderm. A comparison of findings in cases 4 and 5 is significant. 
Both were Oriental babies 4 months of age. The postmortem find- 
ings were similar, however, in only one respect—the mineral content 
of the long bones. In cases 4 and 5, the percentages of ash in the intact 
humerus and femur were 10.76 and 10.47, respectively. The clinical 
pictures were wholly different. The infant in case 4 was fairly well 
nourished, with marked beading of the ribs and enlarged ends of the 
long bones, and the one in case 5 was extremely emaciated, with no 
rosary and no enlargement at the epiphyseal ends of the bones. Roent- 
genograms indicated typical rickets, as shown by the ragged epiphyseal 
margins with “cupping” at the ends of the long bones in case 4, and 
the normal shape, though rarefied bone structure, in case 5. Under the 
microscope the bone pictures showed the same differences: an irregular 
costochondral junction line with confusion in the arrangement of cells, 
typical of rickets, and a regular junction line with orderly arranged cells 
in the case of starvation. The most interesting differences are obvious 
in the teeth: good enamel with poor dentin in the case of rickets, and the 
reverse—an almost completely disorganized enamel structure with dentin 
of fair quality and intact—in the other. In rickets the bone-forming 
mechanisms do not function properly, not because of an insufficiency of 
any of the bone-forming constituents in the diet, as is proved by the 
high incidence of the disease in babies fed on cow’s milk, which contains 
much more calcium, phosphorus and vitamin D than woman’s milk, but 
probably because of some “imbalance” which prevents the utilization of 
these elements. It may be that the “imbalance” is brought about, under 
certain conditions, by the excess of alkaline elements in cow’s milk—a 
much greater excess than is found in woman’s milk. Animal experi- 
ments, including those cited, show that rickets is frequently associated 
with an imbalance in the systemic complex toward the alkaline side, and 
may be cured by the addition of inorganic acids to the diet. In starva- 
tion, the wasting of the body tissues is associated with an increasing 
concentration of acid products in the body fluids, yet, even unto death, 
in the case cited, this did not, apparently, interfere with the bone- 
calcifying mechanism, as is indicated by the orderly arrangement of bone 
structure. Conditions apparently were favorable for the formation 
of bone and dentin if the materials had only been available, but this 
set of conditions, which we believe was the extreme degree of acidity 
of the tissue fluids, was most unfavorable for the formation and preser- 
vation of the enamel. 

In the two new-born babies, one whose mother had nephritis and 
the other with the multiple fractures or so-called osteogenesis imper- 
fecta, there was the same antagonism between bone-dentin and enamel. 
As in the cases cited, the disintegrated enamel with fair bone and 
dentin was associated with a condition of acidosis which probably 
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was of short duration but of rapidly increasing intensity. In the 
case of osteogenesis imperfecta, there was a profound disturbance 
in the bone-dentin-forming mechanism, but the enamel was even 
better in quality than that we have usually found in so-called normal 
infants. Obviously, bone-dentin and enamel forming mechanisms 
are not necessarily subject to the same factors. The foregoing 
observations throw much light on a clinical phenomenon which is wide- 
spread but seldom mentioned in the literature, the freedom from rickets 
with rampant tooth decay in breast-fed babies of grain-eating people in 
the tropics, and they support the clinical observation reported by us 
some years ago; namely, that factors which accelerate calcification in 
the long bones, under certain conditions, may actually increase the lia- 


bility of enamel to decay, and vice versa. 


SUMMARY 


Observations on the bones and unerupted teeth of a number of infants 
were reported. In all cases there was a parallelism between the bone 
and dentin forming mechanisms, but an antagonism between the bone- 
dentin and enamel mechanisms. In two cases in which there was an 
imbalance on the acid side in the systemic complex, one in a new-born 
infant of a mother with nephritis and the other in a 4 months old baby 
who died of starvation, the enamel layers of the unerupted upper 
central incisors were extensively disintegrated, while there was no 


apparent deleterious effect on the bone and dentin. In two babies, one a 


new-born infant with osteogenesis imperfecta and the other a 4 month 
old baby with rickets, the findings were just the reverse: exceedingly 
poor bone and dentin structures with unusually good enamel. Similar 
though less marked differences between the enamel and dentin structures 
have been observed in each of the thirty cases studied to date. The 
findings indicate that the systemic factors controlling the formation and 
preservation of bone and dentin are identical, but do not necessarily 
affect the enamel in the same direction. The findings offer a logical 
explanation of why the teeth of children with marked stigmas of rickets 
are often well formed and free from decay, and why tooth decay may 
be rampant in rapidly growing, breast-fed infants in the tropics, with no 
evidence of rickets. 

We wish to express our appreciation of the assistance rendered by Mr. D. M. 
Weller and Mr. R. J. Baker, of Honolulu, in the preparation of the photomicro- 
graphs used in this and other papers. 
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Case Reports 


MICROGNATHIA 


A SUGGESTED TREATMENT FOR CORRECTION IN EARLY INFANCY 


ALBERT D..DAVIS, DEES. M.D. 
AND 
ROBERT DUNN, D.D:S. 


SAN FRANCISCO 


A search of the literature on micrognathia reveals few suggestions 
for correction of this deformity other than appliances that have the 
disadvantages of being cumbersome, difficult of retention, insanitary 
and requiring a closed mouth.’ As dyspnea is an ever present symptom, 


any apparatus that causes pressure and decrease in size of the airways 


seems illogical. Considerable study has evolved the form of treatment 
suggested in the case report that follows. Early recognition and treat- 
ment over a long period of time (two years as a minimum) are 
imperative. 
REPORT OF CASE 

A boy, aged 3 weeks, was brought to the Stanford Children’s Clinic for closure 
of a cleft palate, form 6, Brophy classification.14 

On examination, the child was found to be normal in all respects except for the 
cleft involving the soft tissues of the palate and a marked distal relation of the 
mandible. The history was irrelevant, neither parent nor ancestors having had 
either type of deformity. The parents were well developed, normal, middle class 
people. The prenatal history gave no clue as to any interference in normal devel- 
opment; the child was born at term. Oral examination showed the tongue placed 
far distal to normal, and apparently much smaller than usual. Difficulty in swal- 
lowing and some slight postural dyspnea were noted, but the presence of the cleft 
was no doubt responsible for the alleviation of the marked dyspnea so often present 
in these cases. 

Figures 1 and 2 reveal the characteristic birdlike type of profile, and figure 3 
permits a study of the relationship of the soft structures to the bony development 
beneath. As will be noted, the mandible was the typical form of brachygnathia, 


rm 


with the incisor region meeting the maxillae very near the tuberosities. The chin, 

From the Department of Surgery, Stanford University Medical Sch 

1. (a) Eley, R. C., and Farber, Sidney: Hypoplasia of the Mandible ( Micro- 
gnathy), Am. J. Dis. Child. 39:1167 (June) 1930. (b) Dolamore: Inferior 
Retrusion, Internat. J. Orthodontia 9:50, 1925. (c) von Ertl, Johann: Chirurgie 
der Gesichts- und Kieferdefekte, Berlin, Urban & Schwarzenberg, 1918. (d) 
Brophy, T. W.: Cleft Lip and Palate, Philadelphia, P. Blakiston’s Son & Co., 
1923. (e) Wakeley: Defective Division of Mandibular Arch, J. Anat. 57:149 
(Jan.) 1923. (f) Lenstrup, E.: Hypoplasia of Mandible as Cause of Choking Fits 
in Infants, Acta pediat. 5:154, 1925. (g) Keibel, Franz, and Mall, F. P.: Manual 
of Human Embryology, Philadelphia, J. B. Lippincott Company, 1910, vol. 1, p. 
86; vol. 2, p. 440. 
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Fig. 1.—Right profile at the age of 3 weeks. 








Fig. 3.—Roentgenograms taken at the ages of 6 weeks and 11 months, respec- 
tively. 











Fig. 4.—Position of the lip guard used at the age of 6 weeks 
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Fig. 5.—Position of the lip guard used a few weeks later. Note the 
ment in the profile. 








Fig. 6.—Forced protrusion in nursing at the age of 9% months. The jaw must 


be protruded in order to suckle. 
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Fig. 7.—The right and left profiles at the age of 10 months, showing the changes 


in the profile. Note the droop of the lower lip on the right, showing the necessity 


for further bony development. 


Fig. 8—The profile at the age of 11!4 months. 
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Fig. 9.—The attachment made for the ordinary nursing bottle. The » sleeve 
with the solid perpendicular rod and lip guard is fastened to the bottk means 
of the set-screw. It was made for us by C. O. Edwards, D.D.S., Oakla Calif. 





Fig. 10.—The assembled apparatus, showing two positions of exte: 
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while distinctly formed, was markedly retruded, and the lower lip was formed 
into a distinct pout in its effort to reach the upper lip. The angle of the jaw 
varied considerably from the normal type, in that the body met the ramus at almost 
a right angle instead of an obtuse one. The marked shortness of the mandible 
gave the maxillae the appearance of protrusion, but careful study showed the abnor- 


mality to exist entirely in the mandible. 


COMMENT 


Embryologically, the deformity is due to imperfections in develop- 
ment of the first branchial arch and cleft, and the most commonly 
associated malformation is a cleft palate. 

It must be remembered that the mandible develops from two ossific 
centers and unites at the symphysis, the alveolar ridge of the mandible 
meeting the inclined planes, forming the upper arch and aiding in the 
normal approximation. The lower jaw, being formed and united in 
advance of the upper, acts as a matrix on which the upper jaw is 
formed. Considering the position of the child in utero, where the 
weight of the entire fetal body may be readily thrown on the vertex, 
it is easy to conceive how pressure of the sternal region in contact with 
the mandible might force the forming jaws together. If this undue 
force occurred at a time when the lower jaw was united and the upper 
jaw ununited, it is easy to understand how pressure on the chin could 
force the partly calcified lower jaw backward, straighten the obtuse 
angle to almost a right angle and prevent union of the horizontal plates, 
causing a cleft in the soft tissues of the palate without involvement of 
the alveolar ridge or lip. It would also account for the backward 
displacement and small size of the tongue. According to Mall,’* the 
mandible reaches its characteristic shape by the middle of the third 
month of fetal life. At this time the lips project about equally. Later 
the upper lip of the embryo grows more rapidly, so that in the fourth 
and fifth months it projects markedly beyond the lower lip. Normally, 
by a greater growth of the lower jaw and lip this difference is over- 
come. If, however, some inhibitory factor, such as that mentioned, 
occurred, the early fetal arrangement might be retained and deformity 
result. 

Experiments recently carried out on embryos of Amniota prove 
conclusively that many deformities cannot be produced by the same fac- 
tors—pressure of amniotic bands or deficiencies of the amniotic fluid— 
in Anamniota since no amnion is present in these animals. Yet, while the 
causal factor formerly attributed to disturbances in the amnion may 
vary, the same developmental defects may occur in both. Probably 
the better known forms of brachygnathia, affecting both jaws, are seen 
in dogs, such as the Abacus type of Pekinese and the pug. Another 
form of shortening of the mandible occurs in sheep. The defect is 
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known among the shepherds as “hog-jaw,” and the animal so affected 
is unable to suckle or graze. 

The lower jaw, imperfectly developed, falls short of the normal by 
about 1 inch (2.5 cm.) or more. Nicolas and Prenant, in 1888, reported 
a specimen in a lamb in which the mandible was completely absent. A 
specimen in the museum of the Royal College of Surgeons (no. 186) 
shows a complete absence of the right half of the mandible, right palate 
and malar bones, with a wide median cleft through the posterior half 
of the palate. Extreme forms of this type of deformity result in a 
conjoined eyeball with a corresponding cyclops eye behind the fused 
maxillary processes. This is shown in a pronounced case of agnathia 
in a human subject in the museum of the Royal College of Surgeons 
(no. 261 he 

Other forms might be noted, but the similarity of the resultant 
defect leads one to the conclusion that some inhibitory factor in devel- 
opment has occurred, the pressure theory being the most logical one. 

In the case reported, operation for closure of the cleft was postponed 
until the child should reach the age of from 16 to 20 months. 

On examination and study of the portraits and roentgenograms, 
the following conclusions were reached : 

1. The apparent excessive overdevelopment in the maxilla was 
normal. 

2. The body of the mandible, including the mental protuberances, 
was apparently normal, but the ramus was markedly at right angles 
to the body, which is not a normal condition at this age. 

3. The deformity was actually due to the extreme distal position 
of the mandible, and had it been possible to obtain clearly defined 
roentgenograms of the temporomandibular articulation, an abnormal 
condition would have been revealed. 

4. Experience in treating older children with the same deformity led 
us to apply a remedy before eruption of the teeth occurred, in order 
to obtain a normal chin and jaw.’ 


5. The conclusion was reached that as the mandible of the new-born 


babe is normally distal in relationship in a certain degree to the position 
it will occupy a little later and as it is nature’s plan to bring about this 
forward position through natural feeding (which is the upper lip and 
nose pressed against the mother’s breast, and the bringing forward 
of the mandible in the act of sucking the nipple), if we could imitate 
this natural process with some exaggeration through mechanical means, 
it might aid in overcoming the deformity. 


2. During the eruption of the teeth, the effort of the mandibular dentition to 
occlude with the maxillary invariably causes a mesial or anterior shift to the 
normal relation to the body of the mandible and renders correction almost 
impossible. 
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APPARATUS 

A metal form was made to fit the upper lip and was connected to 
the nursing bottle through an easily adjustable attachment permitting 
lengthening by degrees the distance between the rubber nipple and 
the infant’s mouth. It was then presented to the mother with the 
instruction to lengthen the distance slightly every few days between the 
infant’s mouth and the nipple, with the result shown in figure 8 
after eleven months’ use. The mother has been advised to continue 
with the nursing bottle and appliance as long as possible and to give 


all liquids to the infant in this manner. 
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INTERSTITIAL MYOCARDITIS IN A _ CHILD 
NINETEEN MONTHS OF AGE 


HERMAN L. MASLOW, M.D. 
AND 
MAX LEDERER, M.D. 


BROOKLYN 


Fiedler,: in 1889, described several cases of acute interstitial myocar- 
ditis. If one includes the cases described by Steffen * in 1888, thirty- 
seven cases with postmortem observations of this pathologic entity have 
been reported to date in the continental literature. In this country, Scott 


and Saphir* were the first to call attention to this disease. They 
reviewed thirty-six cases previously reported and added two cases of 
their own. Subsequently, Bailey and Andersen‘ reported two more 


cases, and recently de La Chapelle and Graef ° added another cass 

Sellentin ° named the disease acute isolated myocarditis, because as 
a rule changes are not found in other parts of the heart or in other 
organs. However, “interstitial,” “circumscribed,” “diffuse,” “isolated” 
idiopathic and primary myocarditis are terms that have been applied by 
various authors to this condition. 

Schmorl,’? who examined Fiedler’s cases, described the histologic pic- 
ture of this disease in detail. He noted a diffuse infiltration of the 
myocardium with various cellular elements. Saltykow,® Aschoff ® and 
other authors have described the infiltration as consisting of polymor- 





From the Departments of Pediatrics and Pathology of the Jewish Hospital 
of Brooklyn. 

1. Fiedler, A.: Ueber akute interstitielle Myokarditis, Centralbl. f. inn. Med. 
21:212, 1900. 

2. Steffen, A.: Zur akuten Myokarditis, Jahrb. f. Kinderh. 27:223, 1888. 

3. Scott, R. W., and Saphir, O.: Acute Isolated Myocarditis, Am. Heart J. 
§:129, 1929. 

4. Bailey, F. R., and Andersen, D. H.: Acute Interstitial Myocarditis, Am. 
Heart J. 6:338, 1931. 

5.de La Chapelle, C. E., and Graef, I.: Acute Isolated Myocarditis, Arch. 
Int. Med. 47:942 (June) 1931. 


6. Sellentin, L.: Akute isolierte interstitielle Myokarditis, Ztschr. f. klin. 
Med. 56:298, 1904. 

7. Schmorl, L., in discussion of Aschoff, L.: Verhandl. d. deuts path. 
Gesellsch. 8:46, 1904. 

8. Saltykow, S.: Ueber diffuse Myokarditis, Virchows Arch. f. pat Anat 


182:1, 1905. 
9. Aschoff, L.: Zur Myokarditisfrage, Verhandl. d. deutsch. path. Ges 
8:46, 1904. 
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phonuclear leukocytes, lymphocytes, fibroblasts, plasma cells, mast cells, 
wandering endothelial cells and eosinophils.*° 

The clinical picture is vague and variable so that in no instance was 
the diagnosis made before death. Bailey and Andersen concluded, 
therefore, that acute interstitial myocarditis is a pathologic rather than 
a clinical entity. 

Although Aschoff reported a case that he felt was of rheumatic 
origin combined with some other agent, all the other cases failed to 
present any evidence of rheumatic heart disease. Some authors did, 
however, associate the changes found in the myocardium with certain 
infections, e. g., influenza, carbuncles, gonorrheal urethritis, pneumonia, 
infected wound, cellulitis and burns. 

The following case is reported as another example of Fiedler’s 
myocarditis. It is unique in that the patient is one of the youngest on 
record. 


REPORT CASE 





OF 


History—F. A., aged I year and 9 months, was admitted to the hospital on 
Sept. 9, 1930, because of fever, restlessness, swelling of the left eye and soreness 
of the mouth. The family history was unimportant. The child was born at 
full term, with spontaneous delivery. His birth weight was 7 pounds, 10 ounces 
(3,483 Gm.). He presented a rather difficult feeding problem, as a result of which 
his formula was changed at frequent intervals. On Sept. 22, 1929, when 9 months 
of age, he was admitted to the hospital for the first time because of diarrhea and 
loss of weight. He was discharged on Nov. 27, 1929, with the diagnosis of 
diarrhea with intoxication and acute purulent otitis media, and regulation of feeding 
was advised. He remained. well with the exception of an occasional attack of 
tonsillitis from this time up until about two months before his last admission, a 
period of about ten months. 

The present illness began two months before admission to the hospital, when 
the child was brought to the outpatient department because of cough and diarrhea. 
His stools numbered about twelve per day and were semisolid in consistency. He 
was put on a protein milk diet.. Orange juice was taken from him. The diarrhea 
progressively improved. -Two weeks before admission he became fretful and 
feverish. A few days later his gums became swollen and covered with “pus.” 
Blisters appeared on his-tongue. A physician at this time made a diagnosis of 
scurvy and advised the addition of orange juice or tomato juice to the diet. He 
was then taken to a local hospital where a diagnosis of stomatitis was made and 
gentian violet prescribed. , The left eye at this time had become red and swollen. 
In spite of this treatment, his oral condition grew worse. The lesions became 
more widespread. The gums began to bleed. He was then seen by his family 
physician, who advised hospitalization. 

Physical Examination—The child was rather pale but well nourished and well 


developed. The head had no gross abnormalities. The fontanels were closed. 








10. Kaufmann, E.: Lehrbuch der speziellen pathologischen Anatomie, Berlin, 
Julius Springer, 1922. Schilling: Zwei Falle von akuter, idiopathischer Myokar- 
ditis mit Zahlreichen Reisenzellen, Verhandl. d. deutsch. path. Gesellsch. 18:227, 
1921. Pal, J.: Akute, isolierte interstitielle Herzmuskelentziindung, Wien. med. 
Wehnschr. 66:979, 1916. 
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The left eye showed some swelling and redness of the lids. There was present 
a thick purulent discharge. The eyelashes were crusted and matted. The right 
eye was normal. There was a fetid odor from the mouth. The tongue was 
thickly coated in some places and denuded of epithelium in others. The gums 


were red and swollen. They bled easily on the slightest manipulation. There 
were no ulcerations present. The pharynx was red. The tonsils were large and 
congested. The heart was not enlarged to percussion. There was a soft systolic 
murmur heard with maximum intensity over the apex, not transmitted. The lungs 
were normal. The clinical impression at this time was stomatitis and blepharitis. 


Clinical Data.—The urine on admission showed a faint trace of albumin and 
acetone, otherwise it was normal. The hemoglobin ranged between 64 and 51 
per cent. The red blood cells varied between 3,100,000 and 3,450,000. The white 
blood cells ranged from 9,000 on admission to 16,000 four days later with a dif- 


ferential count of 68 per cent polymorphonuclears and 32 per cent lymphocytes. 
The tuberculin was negative to 5 mg. The Schick and Dick tests were negative. 
Several smears taken from the mouth showed many streptococci, staphylococci 
and gram-positive bacilli. No spirilla or fusiform bacilli were found. The tem- 
perature fluctuated between 99.4 and 104 F. The heart rate varied in relation 
to the temperature. The respirations varied between 28 and 60 per minut There 
was no roentgenographic evidence of scurvy. Because the Wassermann and 
Kahn tests were negative on the first admission, they were not repeated 

Clinical Course-—On the day following admission, September 9, dulness was 
elicited over the apex of the left lung anteriorly. This was associated with the 
presence of subcrepitant rales. On September 12, roentgen examination showed 
bronchopneumonia. The ocular condition improved, but the stomatitis failed to 
respond to treatment. On the same date a roentgenogram of the chest showed 
some residual hilus infiltration but no consolidation, and yet the child clinically 
appeared acutely ill. On September 20, he suddenly became dyspneic. His heart 
action became rapid and feeble, and within a few hours he died. 

Postmortem Examination.—The body was that of a well developed, | nour 
ished white boy, 21 months old. The lower extremities were edematous, but did 
not pit on pressure. The bony frame externally appeared normal. The pan- 
niculus was very edematous and pale. The abdominal cavity contained between 
1 and 2 liters of pale yellow clear fluid. The peritoneum was pale, smooth and 
glistening. Both pleural cavities contained a small amount of a similar fluid. 
The pericardial cavity was filled with this fluid, which had caused moderate dis- 
tention of the sac. 

The thymus was edematous and not hypertrophic considering the child’s age. 


Its appearance otherwise was normal. 
The lungs were pink and elastic throughout all the lobes. The cut surface 


of the parenchyma showed moderate congestion; otherwise the tissue appeared 
normal. The trachea and bronchi appeared normal. 

Microscopic examination of the lungs showed marked congestion and patches 
of edema. There was a slight thickening of the alveolar walls. Considerable 
emphysema was found. In many of the alveoli a moderate number of large cells 
filled with blood pigment and heart disease cells were seen. 

The heart was moderately enlarged and weighed 100 Gm. (fig. 1). Externally, 


the right ventricle was distorted by a smooth, round mass which occupied the 


upper anterior aspect of the right ventricle close to the interventricular septum. 
It was nodular and rather firm to the touch. When sectioned, the area was 
found to consist of a rather well circumscribed, homogeneous, firm (but not hard) 
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yellow tissue embedded in the wall of the myocardium displacing the epicardium 
outward and the endocardium inward. The nodule measured 2 by 3 cm. and 
extended upward to the base of the left cusp of the pulmonary valve without 
involving it or impairing the efficiency of the valve. There was a similar nodule 
of the same size embedded in the anterior wall of the right ventricle near the 
apex. The endocardium and papillary muscle appeared as white structures at 
this point. The left ventricle was thickened to 1 cm. in width. There was an 
area of dense yellow tissue, similar to that described, in the wall of the left 
ventricle, in its upper posterior aspect adjacent to the interventricular septum. 
It measured 3 cm. long and 1.5 cm. wide and extended downward through the 
myocardium to the apex of the left ventricle, and upward to the base of the 
mitral valve without involving the latter. The entire myocardium was involved 
in the process, including the papillary muscles. The musculature as a whole 











Fig. 1—The light areas denote the replacement with fibrous tissue of the 
myocardium in the right and left ventricles. 


was pale. The foramen ovale and ductus arteriosus were closed. The tricuspid, 
pulmonary, mitral and aortic valves were normal. The pulmonary artery, aorta 
and coronary vessels as well as the auricles appeared normal. 


Microscopic Examination.—Numerous sections were taken from various parts 
of the organ and fixed in alcohol, formaldehyde and Zenker’s and Helley’s fluids. 
They were stained with hematoxylin-eosin, van Gieson, Mallory and aniline-blue ; 
for Aschoff bodies, elastic tissue, bacteria, tubercle bacilli and Spirochaeta pallida. 
A study of the sections revealed what appeared to be a progressive process pass- 
ing through successive stages of inflammation, acute, subacute and chronic with 
final replacement of parenchyma by scar-tissue. In the acute lesion was seen an 
interfibrillar infiltration of the musetilature with polymorphonuclear neutrophils, 
accompanied by edema. . The muscle fibers in these areas were thinned, as though 
compressed, and appeared to be undergoing necrosis. The muscle cells were dis- 
torted; striations had disappeared, and in many places only fragments could be 
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recognized. In the subacute stage the muscle elements had almost completely 
disappeared, having been replaced by large collections consisting of numerous 
plasma and round cells, a few eosinophilic polymorphonuclears and an occasional 


giant cell. In the chronic stage, the exudate consisted almost exclusively of 


small round cells and fibroblasts, the muscle cells having completely disappeared. 


The stroma was loose, and fibrous tissue strands could be recognized. In the 
final stage all that remained was dense fibrous tissue containing newly formed 


blood vessels, a few round cells and no muscle. The endocardium, pericardium 


Fig. 2.—Photomicrograph showing normal myocardium, cellular infiltration 


and destruction of muscle; * 100. 


and blood vessels were normal. No Aschoff bodies, tubercle bacilli, bacteria or 
Spirochaeta pallida could be found. 

Microscopic examination of the mediastinal and mesenteric lymph nodes 
showed them to be soft, enlarged and pink. The normal architecture was exag- 
gerated. The lymph follicles were small but well developed. The germinal cen- 
ters showed a variety of changes, ranging from hyperplasia to fibrosis and 
hyalinization. In some they were increased in size, due to proliferation of their 
component cells; in others the cells were necrotic. The necrosis varied in degree 
from a slight change to complete destruction of cells, replacement by detritus and 
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nuclear fragments with, in some instances, fibrosis and hyalinization. Large 
masses of hyaline material occurred occasionally. The pulp was congested and 
edematous ; the spaces. were large and filled with small round cells. In the mesen- 
teric nodes only were found a moderate number of macrophages. The spleen 
weighed 50 Gm. It was normal in shape, purple and firm to the touch. The 
capsule was smooth. On section, the follicles stood out prominently. The pulp 
was dark red and appeared congested. 

Microscopic examination showed the architecture of the organ to be normal. 
In the lymph follicles were found changes resembling those found in the lymph 


Fig. 3.—Photomicrograph showing crescent formation in the kidney; 400. 


nodes. In this organ, however, the changes were much more severe and involved 
more follicles than in the lymph nodes. The pulp was congested and contained 
numerous small hemorrhages. The sinus walls were thickened, the thickening 
being accompanied by a marked endothelial hyperplasia. 

The pancreas was normal macroscopically and microscopically. 

The capsule of the liver was pale, smooth and glistening. On section the cut 
surface presented a diffuse, yellow appearance. 

Microscopic examinations showed the capillaries to be enormously dilated, 
thereby causing a marked distortion of the liver cords. The hepatic cells were 
swollen in some places and compressed in others. They showed fatty degenera- 
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tion and infiltration. Areas of focal necrosis were present. In some of these 
areas the liver cells had been destroyed, and invasion by polymorphonuclear cells 
had taken place. Other areas showed round cell infiltratign and still others pre- 
sented fibrotic changes. In the portal areas were found an abundant round cell 
infiltration and a moderate increase of fibrous tissue. The bile passages, except 
for an apparent increase in the diameters of their lumens, were normal. The 
common duct was patent, as were the hepatic ducts. The gallbladder and cystic 
duct were absent; a thin fibrous band of tissue represented the site where this 
organ usually is found. The hepatic artery and portal vein were normal. The 
suprarenals weighed 4 Gm. each and were normal. Microscopic examination 
showed congestion with small medullary hemorrhages. 

The kidneys weighed 60 Gm. each. The capsule stripped with ease, leaving 
a smooth, pale, lobulated surface. The cut surface of the organ showed the cortex 
and medulla well differentiated but pale in color. The vessels were congested. 
The pelves were normal. 

Microscopic examination showed most of the glomeruli to be normal. Scat- 
tered throughout the organs, however, were found glomeruli which showed the 
following changes: Some were congested, enlarged and hyperplastic, others showed 
typical crescent formation and lesions indicating transformation from early cres- 
cent formation (fig. 3) to complete fibrotic replacements of the tufts. No cellular 
exudate could be found. The tubular epithelium was swollen and somewhat 
granular. The blood vessels were normal. The ureters and bladder were normal. 

The bone marrow was the seat of a diffuse myeloid hyperplasia. 

The anatomic diagnosis was: (1) acute, subacute and chronic interstitial 
myocarditis; (2) congenital absence of the gallbladder and cystic duct; (3) toxic 
necrosis of the lymph adenoid tissues (lymph nodes and spleen); (4) subacute 
and chronic glomerulonephritis; (5) interstitial hepatitis; chronic passive con- 
gestion and focal necrosis in the liver; (6) suprarenal hemorrhage; (7) chronic 
passive congestion of the lungs, and (8) myeloid hyperplasia of the bone marrow. 

The clinical impression was a case of interstitial myocarditis terminating with 
acute cardiac dilatation, probably due to a toxemia of unknown origin 


COMMENT 
This case bears out the fact that there is nothing characteristic about 
the clinical picture of acute interstitial myocarditis. Until just before 
death there were no symptoms referable to the heart.** Then, as in the 
other cases reported, dyspnea appeared. 

Here, too, the etiologic factor was rather obscure. With the excep- 
tion of the gastro-intestinal upsets, the child had suffered no illness. 
These upsets, however, occurred without any apparent cause. There is 
nothing in the history to suggest that the feeding was either inadequate 
or improper. It is true that autopsy revealed an absence of the gall- 
bladder and cystic duct. Yet one gathers from the literature that the 
human body can function quite normally in the absence of the gall- 
bladder and the cystic duct. This is of pathologic rather than clinical 
importance. 
13. Unfortunately, no electrocardiographic studies were made because of the 


absence of symptoms referable to the heart. Such studies may reveal significant 
changes. 
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From the persistence of gastro-intestinal symptoms and the histologic 
changes in the viscera, including the spleen, liver and kidneys, one is 
justified in assuming the existence of a chronic toxemia, of which the 
changes in the heart muscle were the outstanding expression. 


SUMMARY 


A case of acute interstitial myocarditis in a child 21 months of age 
is reported. 
The pathologic lesion was probably the result of toxemia. 
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The rarity of the condition, the age of the patient, the probable 
i yrrhagic 


etiology and the clinical course in the following case of hem 
infarction and gangrene prompted this report. 
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A girl, 18 months of age, whose past history was of no conseqi 








admitted to the Children’s Memorial Hospital on May 17, 1927, because of a 
painful swelling behind the right ear, from which there had been a discharge for 
two months. On the patient’s admission the temperature was 102 F. The swelling 
involved the subcutaneous tissues behind and in front of the pinna; fluctuation 
was present over the mastoid area, where pus was draining from a sinus. Dr. 
George Livingston performed a simple mastoidectomy ten days after hospitalization 
and evacuated some pus from the antrum, which yielded no organisms when it 





was cultured. The tissue of the bone was described as softer than normal. 





Eight days following the operation, there was an impairment of the appetite, 
and the cervical glands at the angle of the left side of the jaw and the sterno- 
mastoid muscle became noticeably enlarged and sore. Also, a firm, seemingly 
nonfluctuating mass, roughly 2 cm. in diameter, was palpable in the pharynx; it 
was located almost entirely to the left of the median line. Prior to these findings, 
an average daily temperature of 102 F. was recorded for five days. It was assumed 
that a retropharyngeal abscess was forming. 

Four days later, every one in attendance was appalled at seeing that the tissues 
of the upper lip, the nose and both maxillary regions below the eyes were swollen 
and blue-black, apparently from a hemorrhage into these soft structures, which 
had developed over night—from midnight until some hour before dawn. A student 
nurse reported the spectacle to her supervisor about 6 o'clock; her notations 
referred to the child as “restless and crying” during the night. Of course, the 
first interrogation by every one concerning the likelihood that the condition had 
been produced by trauma was eliminated promptly. 

Dr. Joseph Brennemann’s terse description of this clinical accident is quoted 
in part from the hospital record: “This extensive black indurated area extends 
vertically from the right angle of the mouth to the inner corner of the right eye, 
across the bridge of the nose, roughly to the outer corner of the left eye and down 
the left corner of the mouth, with a lateral rounding projection the size of a half 
dollar (3.1 cm.), extending half way to the ear. This discoloration of the tissues 
includes also the whole upper lip, the left angle of the mouth and 1% inch on the 
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From the Children’s Memorial Hospital and the Otho S. A. Sprague 
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lower lip, as well as the upper jaw in front and back of the teeth, where the gums 
are spongy and black.” The lower alveolar process was not involved. The nose 
and the surrounding tissues affected were of boardlike consistency (fig. 1). 

Physical examination revealed that the other systems, the heart and lungs, the 
abdomen, the extremities and the reflexes were normal. 

Examination of the blood showed: hemoglobin, 30 per cent (Dare) ; erythro- 
cytes, 4,100,000; leukocytes, 12,300; polymorphonuclear leukocytes, 91; lympho- 
cytes, 7, and transitionals, 2. The clotting time of the blood was three minutes ; 
the bleeding time five and one-half minutes; the platelet count was 360,000. The 
Wassermann reaction was anticomplementary ; the Kahn test was negative. Cul- 
tures of the blood were sterile after incubation for several days. 

Two days after the onset, there was a slight extension of this well defined area 
to the left and, to some extent, over the right eye, with a streak coursing through 
the hard palate; the lips were less indurated; two or three vesicles were present 


7 ~~ 














Fig. 1—Hemorrhagic infarction of the nose and contiguous tissues, probably 
at the end of from fifteen to twenty hours. 


opposite the left nostril, and the firm mass was still palpable in the left pharyngeal 
fossa. 

On the fourth day, the tissues of the lips had become softer, and the coloration 
had changed to brown red. The mass in the throat was softening. An odor of 
putrefaction was detectable for the first time. The patient seemed to prefer to 
lie on the right side with the head arched backward to facilitate breathing. The 
glands at the angle of the left side of the jaw were apparently the same size as 
on the previous examination. 

The following day the voice became muffled, and breathing seemed to be 
labored ; no definite findings of pneumonia were demonstrable in either the physical 
or roentgen examination of the chest. The borders of the areas of discolored 
tissue were now sharply demarcated and slightly depressed, indicating apparently 
that the blood supply to that region was obliterated, and that sloughing was inev- 
itable. The nares were patent but contained a ropy, serosanguineous fluid. Both 
eyes were still edematous, and pus collected constantly in the nasal canthi. Digital 
examination of the throat revealed the tumor to be fluctuant and situated distinctly 
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below the ordinary site of a retropharyngeal abscess. About from 10 to 
odorless, syrupy, greenish-yellow pus was obtained by puncture. Smears cont 
much fibrin, pus cells and a few large gram-positive diplococci, which pr 
on broth cultures long-chained streptococci and pneumococci. The drainage 
this abscess did not give much relief, if any, from the difficulty in breathing 

One week from the date of the onset, definite separation of the margins of the 
tissues of the necrotic region was first noted. The nose and the adjacent tissues 
appeared to be dead. At the end of seventeen days, the borders of the tumor had 
begun to curl (figs. 2 and 3), resembling old dried leather or wrinkled papier- 
maché. Within four weeks from the beginning of the process, the entire nose 
together with the contiguous soft parts, as well as the denser tissues covering part 
of the maxilla, sloughed out en masse as a cast (fig. 4), carrying away the left 
central incisor tooth and the gum structure about the other incisor, fashioning 
hole in the detritus. The exfoliation produced a shoe-shaped depression, ap} 





Fig. 2.—The condition after thirteen days’ duration, showing separatiot 
tissues. 


mately twice as long as broad (12 by 7 cm.), housing an oval, partitioned cavity 
(3 by 2 cm.) from which remnants of the turbinates projected as jagged spicules 
overlaid with a dirty-gray exudate composed largely of fibrinous débris, pus cells 
and staphylococci (fig. 5). It was a gruesome sight; clinically, this was a para- 
doxical situation, occurring in an infant who was previously free from any known 
disease antecedent to the throat and mastoid infection. 

The fixed specimen of the exfoliated nose and adjacent tissues weighed 
Gm. and measured 8.5 cm. in diameter and 4 cm. in height. The maximum 
thickness was 1.9 cm. The mummified cast was a good configuration of this region 
of the face, except that the cartilaginous septum was absent. It was generally 
dark brown to black, and rigid everywhere with a leatherlike firmness. TI 
faces of the skin were covered with a fine hair which extended down to the muc 
membrane of the lip. The convexity of the smooth surfaces of the lip was 
gerated by edema. 
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Histologic studies were made of blocks of tissues cut about 2 cm. apart through- 
out the specimen, which had been preserved in formaldehyde. Dr. H. G. Wells’ 
description of the microscopic sections is as follows: “In the deeper tissues the 
necrosis is complete, all nuclei are gone, and differentiation of the structures is 
impossible. The sections show a diffuse infiltration of bacteria without an inflam- 
matory reaction. The tissues are stained pale yellow, presumably by hemoglobin, 

















Fig. 3—The clinical picture on the seventeenth day, showing marginal curling 


of the dead tissues. 

















Fig. 4-—The mummified slough of the nose, a portion of the cheeks, the whole 
upper lip and some gum tissue supporting the left central incisor tooth in situ. 
The nasal septum had already undergone solution before the separation of the 


tissues had occurred. 


but there is no hemosiderin pigmentation. In the superficial layers of the skin, a 
few of the connective tissue nuclei stain with hematoxylin but are extremely 
pyknotic. Pyknotic epithelial nuclei are preserved in many of the hair follicles 
and some of the mucous glands. Here the hemoglobin pigmentation is more 
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intense than in the deeper structures, but no intact red corpuscles are foun 
appearance suggests partial preservation by desiccation of the superficial 

and tissue solution with bacterial invasion of the structures in the moist 

areas. Where structural preservation persists sufficiently to identify th 

the vessels contain distinct thrombi. Some of these thrombi contain leuk 

and none show organization.” The abrupt, compiete infarction of these tissues, 
interfering with the usual healing process, probably accounted for the absence of 
organization in the vessel clots. 

The general condition of the patient was good, regardless of the necrosis of the 
face. Chemical examination of the blood gave results within normal limits, 
except that the cholesterol content may have been slightly elevated (290 mg.). 
A few pus cells were found occasionally in the urine, which was sugar-free; 
Heller’s test showed a 2 mm. ring of seralbumin repeatedly over the febrile period. 














Fig. 5.—The patient thirty-four days after the onset, showing the shoe-shaped 
cavitation housing the exposed nasal cavity. The ectropion and contraction of the 
tissues at the margins are noticeable. 


Two pounds (907 Gm.) in weight were lost and regained during the first two 
months of the illness, which covered a period of approximately five months. The 
temperature for the first month averaged 100 F. and was 99 F. or normal during 
the remainder of the subacute period. 

There was in the healing process considerable distortion of the soft tissues about 
the mouth, the borders of the cavity and, particularly, below the left eyelid, pro- 
ducing an ectropion. Within two months from the date of the appearance of this 
hemorrhagic condition, examination of the blood showed: hemoglobin, 60 (Dare) ; 
erythrocytes, 4,600,000; leukocytes, 11,900; polymorphonuclear leukocytes, 27; 
large and small lymphocytes, 72, and transitionals, 1. 

Plastic surgery was employed by Dr. F. B. Moorehead, who used Wolfe’s grafts 
in two attempts at reconstruction of the face. Three hours after the second opera- 
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tion, the child became quite restless, hyperpyretic (from 105 to 106 F.), cyanotic 
and dyspneic, and expired suddenly, which suggests that the death occurred on an 
embolic basis. The family’s consent for necropsy could not be obtained. 


REVIEW OF THE LITERATURE 

Hemorrhagic infarction or gangrene of the nose per se, regardless 
of its etiology, is such a rare clinical entity, that an investigation of the 
current literature is of considerable interest. Before Peemoller’s ? report 
of a case of gangrene of the tip of the nose in 1926, there were only two 
reports published and so labeled. Peemoller accredits them to H. 
Lenhartz, who illustrated them by colored pictures in Nothnagel’s 
“Handbuch” (volume 3). One case occurred in a woman with strepto- 
coccic endocarditis, as determined by repeatedly positive cultures of the 
blood, in whom crops of petechiae developed slowly below the eyelids and 
on the cheeks and the lips, and fused with the dark bluish-red nose at 
death as in a dense purpura hemorrhagica. 

Peemoller described a case of this condition in a cobbler, 57 years of 
age, who had given a history of having had typhus and arthritis early in 
life. This patient was given ambulatory care at the hospital first for 
syphilis. Eight injections of arsphenamine were given over a period of 
one month. The patient reappeared for examination at the end of two 
and a half months, with an exacerbation of a previous complaint—palpi- 
tation of the heart and difficulty in breathing. He also stated that eight 
days prior to his admission into the hospital, he had noticed a blue 
coloration of the right side of the nose, which had gradually extended 
to the opposite side and had finally involved two thirds of the whole 
organ. Death occurred forty hours after the patient’s admission. At 
necropsy the diagnosis of syphilis, aortic and cardiac insufficiency, pas- 





sive hyperemia, stomatitis and gangrene of the nose was made. The 
pathologist was not permitted to make a histologic study of the nose. 
Peemoller also gave a detailed description of the vascular system of the 
nose, with the numerous anastomoses because of which he believes that 
gangrene on the casual basis of an embolus or thrombosis is per se 
illogical. However, he assumes that in his patient (who had endocar- 
ditis) the sclerotic vascular changes from syphilis, together with the 
terminal cardiac insufficiency, favored the production of a stasis of the 
blood supply whereby emboli and thrombosis occurred, producing 
the gangrenous condition. 

In the same year, 1926, de Vries,” in a more extensive review of the 
subject, stated that in his analysis of 8,300 autopsies, he found only 10 


1. Peemoller, F.: Ein Fall yon Nasengangran, Arch. f. Ohren-, Nasen- u. 
Kehlkopfh. 114:194 (Feb.) 1926. 

2. de Vries, W. M.: Ueber die hamorrhagische Infarzierung der Nasespitz, 
3eitr. z. path. Anat. u. z. allg. Path. 75:451, 1926. 
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cases in which there was an infarction (Abweichung) of the nos¢ All 
of the cases were associated with cardiac disease. —~T(wo were diagnosed 
as syphilis. De Vries is of the opinion that it is impossible to postulate 


a pathologic, anatomic explanation of this condition, since in the begin- 


ning all his cases were bilateral. In fact, in reporting one case, he 
described a strip of healthy skin dividing the hemorrhagic fields on 
either side of the nose, which, in his opinion, corroborates the tendency 
of such a condition always to be lateral in the beginning. The ages of 
the 10 patients with gangrene ranged from 16 to 75 years. In one 
patient, there was a mummification of practically the whole nose within 
three weeks. De Vries stated that, while this infarction might occur at 
any age, it was very rare in childhood. No case had occurred before the 
sixteenth year. Heretofore, microscopic studies of such gangrenous 
tissues have been lacking on account of the inability to secure permits 
for such studies from the families of the deceased. 

De Vries stated that the earliest and most important publication 
relative to this condition is to be found in Hufeland’s Journal der prak- 
tische Heilkunde (April, 1834) in an essay by Mauthner, whose descrip- 
tion of a typhus fever epidemic included two forms, namely, typhus 
exanthematicus and the atypical variety with gastro-intestinal dis- 
turbances (typhoid fever?), marked by a tendency to gangrenous 
destruction of the nose (seldom of the lower extremities). In the epi- 
demic of 1,600 people, one half of those who died (161) had at death 
Blaunase, by which, it is said, the physician or even the layman could 
prognosticate with certainty the approach of death. De Vries also 
referred to von Kusy * who, likewise, mentioned the occurrence of the 
gangrenous destruction of the nose in typhus fever. De Vries also 
mentioned a thesis by A. Welcher concerning symmetrical gangrene in 
connection with infectious diseases; of 100 cases in the Balkan War 
(1912-1913), the nose was affected in 10. 

In 1924, Connell * published the report of a case of a diabetic man, 
35 years of age, in whom an indurated erythema of the tissues developed 
about the ridge of the nose, followed, after its disappearance, by a 
numbness of that region. Then gangrene and sloughing of the septum 
and the adjacent tissues occurred, producing finally a direct communica- 
tion from the mouth to the antrum through a perforation of those struc- 
tures. The Wassermann test was negative. Insulin was used in the 
treatment. The patient recovered. 

Bowers,’ also, in 1924, described the cases of three diabetic children 
in whom gangrene of the nose developed; one was 5 and the others 10 


3. von Kusy: Epidemie in Mahren, Jahrb. 207:109, 1881. 

4. Connell, E. S.: Gangrene of the Nose in a Diabetic, Tr. Missouri M. Assn. 
21:277, 1924. 

5. Bowers, C. H.: Gangrene in the Nose Complicating Diabetes, J. A. M. A. 
$2:1325 (April 26) 1924. 
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years of age. The younger child had gangrene of the septum of the 


nose, which was followed by a fatal outcome. Another, a boy, com- 
plained of pain over the left side of the jaw eight days after an infection 
of the upper respiratory tract, which had been complicated by suppura- 
tive otitis media. The ache was relieved by extraction of the left 
bicuspid tooth, but numbness over that area followed immediately. 
Within twenty-four hours, edema and gangrene developed, involving 
the left eye and cheek together with the ridge of the left side of the nose. 
Death occurred. In the third child, gangrene was limited to the septum, 
which sloughed away; she apparently survived. Bowers concluded that 
this type of gangrene might be classified as one of Buerger’s © group 
labeled as thrombo-angiitis obliterans, in which inflammation of the 
vessels is antecedent to their occlusion. 


COMMENT 

The patient in the case reported in this paper, who was the youngest 
on record, had neither a cardiac, a syphilitic nor a diabetic condition, 
but one that apparently exemplifies the fact that an acute inflammation, 
such as an abscess in the throat, can be the source of such septic infarc- 
tion. The abrupt appearance of the condition, with the maximum size 
from the beginning, excludes the idea of a noma, and the sex and the 
observations on the blood practically eliminate the etiologic consideration 
of hemophilia. Local anaphylaxis,’ an Arthus phenomenon, producing 
such a necrosis, lacks substantiation, because the child had never 
received any injections of serum or vaccine. 

As a conjecture, it may be assumed that septic emboli were dis- 
charged from thrombi in the pharyngeal arteries and set up foci of 
propagating thrombi at the points where they lodged. The occlusions 
of circulation in the area of gangrene might be explained by extension of 
the thrombotic process through the anastomotic branches of the right 
and, especially, the left, ascending palatine and tonsillar arteries derived 
from the external maxillary arteries. It is seen (fig. 1) that most of the 
gangrenous destruction was on the left side, corresponding to the main 
site of the pharyngeal abscess, as evidenced by the ectropion, the more 
extensive involvement of that cheek and the appearance of the incisor 
tooth in the cast. The maxillary arteries * supply those regions prin- 
cipally through: the superior labials, running medially between the 
orbicularis oris and the mucous membrane of the upper lip, and by septal 


6. Buerger, L.: Pathology and Diagnosis of So-Called Diabetic Gangrene, 
Arch. Diag. 8:101 (April) 1915. 

7. Nordmann, M.: Local Reactions in Sensitized Animals, Physiol. Rev. 11: 
41 (Jan.) 1931. 

8. Cunningham, D. J.: Test-Book of Anatomy, New York, William Wood 
& Company, 1913. 
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branches to the lower and anterior part of the nasal septum; the inferior 


labials to the lower lip, and the lateral nasal and angular arteries, which 
anastomose with each other, as well as the nasal and palpebral terminals 
of the ophthalmic arteries of the internal carotids. In addition to these 
anastomoses, they have connections with the penetrating surface 
branches of the internal maxillary arteries, such as, chiefly, the large 
sphenopalatine vessels that divide into the posterior nasal (meatuses and 
conchea), the nasopalatines (septum), the infra-orbitals and the poste- 
rior superior alveolar arteries to regions indicated roughly by these 
names. 


5555 Sheridan Road. 





Pediatric Biographies 


MARIO ZUCCARO 
?-1634 


JOHN RUHRAH, M.D. 


BALTIMORE 


Mario Zuccaro was born in Naples some time in the latter part of 
the sixteenth century, and at a very early age he became professor of 
medicine in his native city. He was made a comus palatinus, or Palatine 
Count, in recognition of his services. He was buried in the church of 
the Royal Hospital for Incurables, and his tomb had an inscription to 
the effect that although he was a physician he did not believe in the 
efficacy of his art. In practice, he aimed to aid nature, who, he said, 
effected the cure, and not the physician, and that only too many of his 


fellow practitioners did much that was to the contrary. 
He wrote about a half dozen medical books, such as “Hippocratis 
epidemialium observationum pars prima,” “De morbis complicata’’ and 


some books on poisons and on treatment. His book on children, “De 
morbis puerorum,” which appeared in Naples in 1604, puts him in the 
class of the earlier pediatricians, although it is not much of a book 
viewed from the standpoint of its value judged by present-day standards. 
It contains 359 pages and is excellently printed by loannes Babtista 
Subtilis. The first part of the book, 162 pages, is devoted to an 
extended consideration of smallpox and measles. This is followed by 
twenty chapters on struma, hydrocephalus, scab, ichor, atrophy, fevers, 
wakefulness, fear, running of the ear, vomiting, aphthae, fissure of the 
lips and stone. 

Zuccaro was a wordy person and used much space to say little or 
nothing, but he was strong on treatment, such as it was, and gave the 
physician plenty to do for the patient even if it availed naught. 

The first part of his chapter on “Aphthae” may serve as an example 
of his style. His method of considering his subject is not unlike that 
used by some of the present-day writers. 


Aphthae seems to have not a little relationship with fissures for they either are 
of the same kind of disease, namely, a solution of continuity, or they interfuse on 
account cf the location of the affected spot. It is very proper, therefore, to finish 
at once concerning regades. Fissures, to start from the beginning, are clefts of 
the lips or breaks in the surface, in children, about the lips touching each other and 
hindering sucking, taking their origin from some acid substance. From this 
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description it is plain that the part affected is the lips and the kind of disease a 
break in the surface [Literally: Solution of continuity]. The cause producing it is 
the acridity of a liquid or the substance of the other flour [It is not clear what is 
meant aut alterius farinae materia]. The particular effect is plain and the symptom 
is sucking—impaired sucking—and children avoid sucking on account of the injury 
of the lips, split and almost inflamed. 


TRACTATVS 


DE MORBIS 


PVERORVYM.M, 


MARIE ZVCCHARI PHILOSOPHI, 
4¢ Mediti Neapolitani Throriam Medicina in 
Neap.Gymnafio or dinarié profitentis. 

AD ILLVSTRISSIMVM 


FVLVIVM CONSTANTIVM 


Marchionem Corleti , Regiz Maieftatis in Regno Neapo- 
litano Confiliarium a latere. 








NEAPOLI, Apud Io.Baptiftam Subtilem, 1604. 
CVM LICENTIA SVPERIORVM, 





Title page from the book of Marius Zuccharius. 


At this point many things should be stated about the use of the lips as is plain 
from Aristotle book 2, “Concerning the parts of living things.” Where it is agreed 
that the lips were made as a protection of the mouth and teeth and for the sake of 
speech, Galen Book IV, de anatom. admin. says in the first place the lips were made 
to facilitate the action of drinking. Whichever it is both are according to Pari- 
patetics and Galen. 

Various causes of this trouble can be assigned either unbalanced upper parts as 
the brain or perhaps coming from the lower parts with the stomach and the liver 
helping to send up vapors which flow together toward the brain to the affected part 
where they get thicker, as we have explained elsewhere. 
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But some one might ask by what manner the lips are so easily split. It will be 
replied that there are three causes. In the first place from the locality the lips are 
exposed in sucking and drinking. Too numerous parts exposed easily and be split 
and fissured. Secondly, an explanation must be sought from moisture trickling 
to that place more than others. whether it be saliva and continuous sputum 
(i. e., viscous mucus) from which both the brain and the adjacent parts are cleared, 
and perhaps also the third reason is on account of the everlasting motion which 
they keep up that the lips are split. Examining the causes more carefully, we see 
that this comes either from the cause of heat drying up the moisture or because of 
cold squeezing and pushing away and dividing the surface; however, both causes 
can be assigned, the hot and the cold cause of the swelling of the lips. 





Pediatrics in Art 


THE KIDDY CAR AND WALKER 


JOHN RUHRAH, M.D. 


BALTIMORE 











Italian kiddy car of the sixteenth century. 


Almost from the earliest times of printed books, the kiddy car has 
been figured. Some of these date from the latter part of the fifteenth 
century. Various models were used, some with three wheels not unlike 
the present day kiddy car in which the child sits; others like the one 
shown were of the type known as the walker. The illustration shows a 
pen and brush drawing by an unknown master of the sixteenth century 
which is in the print collection known as the Fiirstlich Fiirstenbergischen 
Kupferstichkabinett at Donaueschingen. Along side will be noted a 
child astride a very simple sort of hobby horse. 
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DILATATION AND HYPERTROPHY OF THE HEART 
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INTRODUCTION 


In a previous communication one of us (Dr. Stoloff) collected a 
series of cases from the literature which were reported as idiopathic 
hypertrophy of the heart. A review of the literature at that time 
revealed that fully half of the reported cases were not truly idiopathic 
hypertrophy of the heart, since there was either myocardial disease or 
some other etiologic factor found at postmortem examination which 
could have had a causal relationship with the hypertrophy and dilatation. 
Furthermore, a large number of these cases were incompletely reported 
as no histologic examination was made. Idiopathic hypertrophy of the 
heart was defined as an enlargement of the entire organ, or parts of 
it, which could not be explained on any clinical or pathologic basis. 
It was emphasized that one histologic section or several sections would 
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not always adequately reveal the presence of myocardial diseas: 


additional case was reported which was at first presumed to be 

of idiopathic enlargement of the heart, until a thorough histologi 
examination revealed in some sections myocardial degeneration and 
lymphocytic infiltrations which were extensive enough for the assump- 
tion of a probable causal relationship with the abnormal enlargement. 
Since this publication in 1928, we have restudied the literature and 
found that in addition to the cases which were summarized, several 
others were reported. In the light of our present knowledge, the tables, 
which were presented in the 1928 publication, have been restudied and 
the cases reclassified. Additional cases which we have discovered in the 
literature reported as idiopathic hypertrophy have been added. Only 
those cases are summarized which we believe pertinent to our discussion 
and which are presumed by most of the authors who report them to be 
true cases of idiopathic hypertrophy. 

After a thorough review of the entire group of reported cases of 
so-called congenital idiopathic hypertrophy of the heart and a complete 
clinical, roentgenologic and pathologic study of seven additional cases 
of our own, we shall attempt to define clearly the clinical and patho- 
logic aspects of this disease. The pertinent facts of our cases will 
be briefly presented. 

REPORT OF CASES 

Case 1.—History.—A. R., aged 8 months, was admitted to the hospital on 
Dec. 6, 1926, and died on December 9, four days after admission. The chief com- 
plaints were vomiting and diarrhea for two weeks. The family history is not 
secured, the child having been resident in an orphan home. There was an indefinite 
history of vomiting, diarrhea and anorexia for two weeks. Physical examination 
revealed a poorly nourished and poorly developed child of about 8 months, with 
a vigorous cry, who had sunken eyes and other evidences of dehydration. The 
anterior fontanel was open and depressed. No craniotabes was present. The heart 
was not enlarged, and no murmurs were heard. The abdomen was scaphoid. The 
liver was palpable; otherwise there were no abnormalities. The weight was 9 
pounds and 13 ounces (4,400 Gm.). The temperature ranged between 101 and 
104 F. for the four days of observation. The blood count was as follows: hemo- 
globin, 50 per cent; white blood cells, 8,100; polymorphonuclears, 33 per cent; 
basophils, 1 per cent; lymphocytes, 52 per cent; lymphoblasts, 12 per cent, and 
monocytes, 2 per cent. The child was treated as having an intoxication. The 
vomiting continued, however, and on the day before death coffee-ground material 
was vomited. The child became progressively worse, dying four days after 
admission. 

Postmortem Diagnosis.—The following diagnosis was made post mortem: (1) 
generalized hypertrophy of the heart, (2) bilateral hydronephrosis and hydro-ureter 
(congenital) and (3) pyelonephritis. 

Autopsy.—Heart: Gross examination revealed an enlarged heart that weighed 
75 Gm. The visceral pericardium was everywhere smooth and glistening. The 
entire heart was hypertrophied. The wall of the left ventricle measured 1 cc. in 
thickness. The mitral, aortic, tricuspid and pulmonary valves were grossly nor- 
mal. The coronary arteries were normal in origin and distribution. 
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Microscopic examination showed that in some areas the muscle fibers were 
thickened and lengthened, the striations well marked and the nuclei well formed. 
In many irregularly scattered areas the topography of the muscle fibers was com- 
pletely distorted, many fibers showing atrophy and degeneration, and some with 





Fig. 1 (case 1).—Photomicrograph of the ventricular musculature of the heart. 
Note the distortion and atrophy of the muscle fibers and the areas of scarring. 


vacuolization. The nuclei were small and pyknotic. The degenerated muscle 
fibers were replaced by fibrous strands. These areas of myocardial degeneration 
with distortion of the fibers and replacement by fibrous tissue were extensive in 
the right ventricle. The coronary arteries were normal (figs. 1 and 2). There 
was only a slight perivascular fibrosis. 
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Kidney: Gross examination revealed the following: The kidneys were enlarged. 
They were attached to ureters which were greatly widened (from 20 to 25 cm.). 
The ureters descended distally, bending from side to side, as they were obviously 
longer than the distance between the kidney and the bladder. There was no 





Fig. 2 (case 1).—Photomicrograph of the ventricular musculature of the heart. 
Note the distortion and atrophy of the muscle fibers and the areas of scarring. 


evidence of any obstructive mass or tissue underlying either ureter. Pressure on 
the bladder, pelvis, kidney or either ureter caused a flow of urine through the 
urethra. The ureteral orifices in the bladder were somewhat dilated and easily 


measured 2 mm. Each kidney weighed 50 Gm. The capsules stripped with ease, 
) I I 
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revealing grossly irregularly lumpy surfaces that were red with some deeper blue 
areas. There were no gross scars visible. On section one saw a tremendous dila- 
tation of all the calices and a thinning of kidney tissue, which was very pale. 
Much duplication of the pelvic mucosa existed in the area of the calices. The pelves 
were much dilated, and where they joined the ureter the index fiager could readjly 
be inserted. The bladder seemed enlarged, and there was a very slight criiocllla 
tion of the internal surface. No obstruction could be found at the neck of the 
bladder, and there was an easy flow of urine through the entire urethra on slight 
pressure of the bladder. 

Microscopic examination showed that the interstitial tissue was diffusely infil- 
trated by leukocytes and lymphocytes, particularly around the tubules. There were 
many dilated tubules. There were also thin-walled collecting tubules filled with 
purulent exudate. The interstitial tissue was edematous. 

Other Organs: The lungs, liver, spleen, suprarenals and gastro-intestinal tract 
were normal on microscopic examination. 


Although in this case the heart was enlarged to about three times its 
usual size, the presence of anemia and lesions in the kidneys could have 


been contributing causes to the dilatation and hypertrophy. Its inclusion 
into this series of cases is arbitrary. The microscopic lesions of the 
myocardium were similar to those in our other six cases. An examina- 
tion limited only to the size and weight of this organ, as has been 
frequent in the literature, would have led to an erroneous diagnosis of 
“congenital idiopathic hypertrophy of the heart.” 


Case 2.—History.—E. F., aged 6 months, was admitted to the hospital on 
Nov. 30, 1930, and died the same day. The chief complaints were cough, anorexia 
and irritability for four days; vomiting for three days; cyanosis, dyspnea and 
drowsiness for one day. The family history was essentially unimportant. The past 
history showed that the patient had been normal. The present illness began four 
days before admission, when the child began to cough and refuse food. In the 
outpatient department it was noted that an enlarged heart was present. The child 
was not admitted to the hospital at that time. On the following day nonprojectile 
vomiting occurred after every feeding. Two days later cyanosis of the lips appeared 
for the first time, and then disappeared the next day. A day later the cyanosis 
reappeared, and, in addition, there were drowsiness and accelerated respiration. 
No fever was present at any time. On closer questioning, it was discovered that 
the child had not progressed favorably during the past few months. Physical exam- 
ination revealed the child to be collapsed, extremely pale and cyanotic and mori- 
bund, with marked respiratory difficulty. The heart showed marked enlargement 
to the left, and the rate was rapid. There were no definite murmurs, and the head 
sounds were of poor quality. The liver was markedly enlarged, its lower border 
being at the level of the navel. There was an area of dulness over the lower part 
of the left side of the chest, anteriorly. Stimulation was administered, but the 
child died within a few hours. The weight of the child was 16 pounds (7,200 Gm.). 

Roentgen examination of the chest showed the heart to be markedly enlarged 
to the left, and slightly enlarged to the right. The vertical axis was increased. 
There was no left auricular enlargement, the dilatation and hypertrophy being 
chiefly of the left ventricle. The right ventricle showed moderate enlargement. 
The association of this roentgen appearance with the clinical evidences of heart 
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failure, the cyanosis and dyspnea of acute onset, led one of us (Dr. St 
presume the diagnosis to be so-called idiopathic enlargement of the heart 

Postmortem Diagnosis——The following diagnosis was made post mortem: (1) 
general dilatation and hypertrophy of the heart; (2) chronic passive congestion of 
the liver, spleen and kidneys, and ascites; (3) acute bronchitis; (4) pulmonary 
atelectasis (scattered small areas), and (5) mild rickets. 

Autopsy.—Gross examination revealed the following: The heart weighed 90 
Gm. and was more than twice the normal size. There were several hemorrhages 
seen under the epicardium on the right side. There was a very obvious hyper- 
trophy and dilatation of both sides, the right side being more markedly dilated than 
the left. The left ventricle was somewhat globular. The apex was rounded. The 
right ventricle formed part of the apex. The left auricle was the only chamber 


+ 


which was proportionally normal. There was no valvular lesion to be seen, 








Fig. 3 (case 2).—Roentgen appearance of the chest. Note the predominant left 
ventricular enlargement. 


although the mitral and tricuspid edges were slightly edematous. T! 
very small opening of the foramen ovale just sufficient to admit th 
probe. The coronary arteries were normal in origin and distribution 

Microscopic examination showed hypertrophy of the muscle fibers with inter- 
follicular fibrosis. The muscle fibers in most areas were well formed and hyper- 
trophied, the striations were well marked, and the nuclei were large and regular. 
Intermingled between these normal fibers were single muscle fibers which were 
atrophied ; the muscular substance was gone, and the nuclei were dark and pyknotic. 
The endocardium of the left ventricle showed a fibro-elastic thickening. Around 
the smaller coronary arteries there were a swelling of the collagen and an elliptic 
perivascular fibrosis with a few mononuclear cells. The media was thickened, and 
there were slight proliferation and desquamation of the intima. The small pre- 
capillaries showed similar changes. 
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Kidneys: Gross examination showed both kidneys to be exceedingly firm. The 
capsule stripped easily, revealing a bluish-violet, smooth surface with remnants of 
fetal lobulation. The cut surface presented distinct markings with deep congestion. 
The pelves and ureters were normal. 

Microscopic examination revealed some congestion with parenchymatous degen- 


eration, and slight thickening of the arterioles. 
Other Organs: The thymus was large, weighing 25 Gm. There were several 
petechial hemorrhages in its capsule. On cut section, very little fat was seen. The 


surface was made up chiefly of parenchyma. 
There were areas of atelectasis in the lungs. The other parts of the lungs 


showed no noteworthy changes. 














Fig. 4 (case 2).—Photograph of a paraffinized heart. 
I 


Case 3.—History.—C. E., aged 3 months, was admitted to the hospital on 
Feb. 2, 1932, and died two hours later. The chief complaints were coryza and 
labored breathing of three days’ duration, and blueness for one day. The family 
history was essentially unimportant. The present illness began three days before 
admission, when breathing became labored and progressively grew worse. A “run- 
ning nose” was observed. Three hours before entrance to the hospital the child 
suddenly became cyanotic and very dyspneic. No fever or vomiting was present. 
In the past history it was revealed that a 5 per cent solution of ammoniated mer- 
cury was used on the scalp for a few days. Physical examination revealed an 
acutely ill infant with cyanosis and marked dyspnea. There was marked retraction 
of the sternal area on inspiration. The liver and spleen were palpable. The heart 
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sounds were not heard, and the borders could not be percussed. There were 
coarse, moist rales at the bases, posteriorly ; otherwise there were no abnort 
In spite of stimulation, the child died within two hours. 

Postmortem Diagnosis.—The following diagnosis was made post morten 
eralized dilatation of the heart; parenchymatous myocardial degeneration; 
tion of the lungs, liver and spleen, and enlarged mesenteric lymph nodes. 

Autopsy.—Heart: Gross examination showed the heart to be markedly 
enlarged, globular in shape and flabby in consistency. The pericardium was smooth 
and glistening. The pericardial cavity contained a slight excess of straw lored 
fluid. There were several subepicardial hemorrhages located on the anterior and 
posterior surfaces of the left ventricle. The left border of the heart was composed 
of the left ventricle. The right border of the heart was made up entirely of the 
dilated right auricle. The right ventricle was enlarged and formed part of the 
apex of the heart. The tricuspid valves were normal except for the presence of 
noduli albini. The pulmonary valves were normal. The left auricle was dilated, 
and its wall was thickened. The endocardium was thickened and irregular; the 
auricular musculature appeared scarred on cross-section. The mitral valves were 
normal except for the presence of noduli albini. The left ventricle was dilated, 
and its wall was thickened; the columnae carneae were flattened, and the 
cardium presented a diffuse opaque whitening. The aortic valves were normal. 
The coronary arteries had a normal-origin and distribution. 

Microscopic examination was limited to only a few sections of the left ventricle. 
The heart was discarded through an error. There were areas of muscle atrophy 
scattered through regions of apparently normal hypertrophied muscle fibers 
There was an increase of the connective tissue between the muscle bundles. The 
endocardium of the left ventricle showed a fibro-elastic thickening. The smaller 
and larger coronary arteries showed a thickening of the muscular media with an 
elliptic perivascular fibrosis (fig. 5). 

Kidneys: Gross examination showed the kidneys to be normal in size, shape 
and position. The capsule stripped with ease, revealing a grayish-pink, lobulated, 
smooth surface which presented occasional areas of capillary congestio1 On 
section, the cut surface was grayish pink, and the smaller arteries were prominent. 
The cortex and medulla were well delineated from each other, but the kidney 
markings were not distinct, due to parenchymatous degeneration, apparent! The 
pelves, ureters and bladder showed no gross changes. 

Microscopic examination showed slight congestion. 

Other Organs: The lungs showed congestion. The thymus measured 5 by 
4 cm. and weighed 15 Gm. It was homogeneous, pink and presented two lobes. 
The liver was congested. The suprarenals, pancreas, spleen, genitals and gastro- 
intestinal tract were normal. There was an enlargement of the mesenteric lymph 
nodes approximately 1 cm. in diameter. These were pink and firm on cut section. 


Case 4.1—History—F. M., a boy, aged 15 months, was admitted to the 
children’s service of the Mount Sinai Hospital on April 22, 1927, with the com- 


plaint of vomiting of two weeks’ duration and cough of one day’s duration. The 
family history was unimportant. Delivery had been normal, and at birth the child 
weighed 9 pounds (4,000 Gm.). There was nothing remarkable or untoward in 
the developmental or nutritional history, and the child was said always to have been 


well. Two weeks before admission, vomiting had occurred. This had persisted 
after every meal, although the child was otherwise well and active. There had 


1. Case previously reported by Stoloff. 
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not been cough, fever, drowsiness or evidence of the present illness until the day 
of admission. 

The patient appeared pale, dyspneic and acutely ill. There was slight cyanosis. 
The impression was that the patient had a respiratory involvement. Over the 
bases of the lungs, posteriorly, there were scattered, coarse and crepitant rales and 
a slight area of dulness; the breath sounds were exaggerated and faintly bronchial. 
The heart presented no abnormalities. The liver and spleen were palpable one 
fingerbreadth below the costal margin. The temperature was 100 F.; respirations, 
40, and pulse rate, 140. The hemoglobin content (Sahli) was 65 per cent; the total 
white count, 8,200; polymorphonuclears, 68 per cent; lymphocytes, 4 per cent, and 

















Fig. 5 (case 3).—Photomicrograph of the cardiac musculature showing thicken- 
ing of the walls of the smaller coronary arteries. 


mononuclears, 4 per cent. The urine was normal. Roentgen examination on the 
day of admission showed marked enlargement of the heart in all directions but 
most pronounced on the left side, and the left auricle (in the left oblique position) 
did not appear enlarged (fig. 6). On the basis of the association of the sudden 
onset of cyanosis and dyspnea, with the roentgen evidence of diffuse cardiac enlarge- 
ment, a presumptive diagnosis was made of so-called idiopathic enlargement of 
the heart. Death occurred within twenty-four hours after admission. 

Postmortem Diagnosis—The following diagnosis was made post mortem: 
generalized hypertrophy and dilatation of the heart; bilateral purulent otitis media, 
and broncho-pneumonia (bilateral). 
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Autopsy.—Heart: Gross examination showed about 20 cc. of clear fluid in 
the pericardial sac. The heart was markedly enlarged, and its ventricles were 
round and dilated. The heart weighed 155 Gm. The right auricle was small; 
the foramen ovale was patent, admitting a very coarse probe. The right ventricle 
formed about one third of the total ventricular mass. Its wall was modera 
thickened. The tricuspid and pulmonary valves were normal. The pulmor 
artery presented no abnormalities. The left auricle was of normal size, a1 
cusps of the mitral valve were grossly normal. The left ventricle was greath 
dilated; its shape was globular, and its wall was hypertropied. On cross-sectio 
the musculature was dark brown, and grossly revealed no scarring. The papillary 
muscles were hypertrophied. The interventricular septum bulged to the right and 
compromised the cavity of the right ventricle. In all, the globular left ventricle con- 
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Fig. 6 (case 4).—Roentgen appearance of the heart. Note enlargement to the 
left. 


stituted about two thirds of the entire heart. The cusps of the aortic valve were 
normal. The aorta presented no abnormalities, and the coronary arteries had 
normal origin and distribution. 

Microscopic examination showed areas of degeneration of the heart mus 
destruction and fragmentation of the muscle fibers with replacement here a1 
by loose areolar tissue. In places the muscle fibers were broken up ai 
In these areas there was proliferation of the perimysial tissue. Som: the 
muscle fibers were thicker, had very large nuclei and were apparently hyper- 
trophic. There were areas of scattered fragments of muscle and sarcolemma. 
The lymphocytic infiltration, which was diffuse and moderate, was found in the 
pericardium and in the areas of degenerated muscle fibers. The valves were 
normal (fig. 7). 

There were a thickening and proliferation of the endocardium of t left 
ventricle. The coronary arteries were normal except for a slight perivascular 


fibrosis. 
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Kidneys: Gross examination showed that each kidney weighed 40 Gm. and 
was normal in shape. The capsule stripped with ease, revealing a smooth surface. 
The color was brown, and on section the cortical markings were indistinct. The 
bladder was empty; the mucosa, pale. 

Microscopic examination revealed that the epithelium of the convoluted tubules 
was swollen. 

Other Organs: The lungs showed areas of bronchopneumonia. A few Has- 
sall’s corpuscles in the thymus showed necrosis. The other organs showed no 
changes. 














Fig. 7 (case 4).—Photomicrograph of the cardiac musculature. Note the muscle 
atrophy and lymphocytic infiltration. 


Case 5.—History.—F. G., a boy, aged 4 months, was admitted to the hospital 
on Aug. 23, 1928, and died eight hours later. The chief complaints were attacks 
of crying, sweating and weakness for four days. The family and past histories 
were essentially unimportant. The present illness began four days before admis- 
sion, when the child was fretful and refused food. During that day he would 
emit sudden piercing cries as though in pain, and the face was pale and sweating. 
No cyanosis appeared. On the following day anorexia persisted, and there were 


frequent attacks of crying. These attacks were repeated but appeared to be less 
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severe on successive days until the day of admission, when they were f1 
and very severe. Physical examination showed the child to be an appar 
healthy infant of 4 months with nothing unusual in its attitude or appear 
The heart on physical examination appeared to be normal. Three hours 
the temperature was 101.6F. The child cried as if in pain. Four hours 
that the temperature was normal. Three hours later the temperature w 
normal, 97 F.; the lips were cyanosed, and the child appeared ill. The res; 
were rapid and labored, there being a long inspiration with a groaning expi! 
There were waving alae nasi. The chest showed a moderate retraction 
margins of the lower ribs. Crackling rales in the anterior left side of th 
were found. The child was apprehensive; there was definite air hunger, 
conduct and appearance of the child was disproportionate to the few physi: 
ings. An hour later the dyspnea and cyanosis persisted; the heart reveal 
abnormalities on physical examination. Roentgen examination showed 
monic shadow in the right lower lobe and a markedly enlarged heart, glob 
configuration. The roentgen findings could not be confirmed on physical 
nation. The child died despite stimulation. Digifolin was given without 
The blood count follows: Hemoglobin, 90 per cent; white blood cells, 
red blood cells, 5,500,000; polymorphonuclears, 78 per cent; myelocytes, 
cent, eosinophils, 1 per cent, and lymphocytes, 21 per cent. The sudden 
cyanosis and dyspnea and the roentgen evidence of marked enlargement 
heart predominantly to the left (in an infant) together with the absenc« 
cardiac murmurs led one of us (Dr. Stoloff) to assume that this was a 
so-called idiopathic enlargement of the heart. 

Postmortem Diagnosis—The following diagnosis was made post n 
generalized hypertrophy and dilatation of both ventricles of the heart; 
thickening of the endocardium, of the left auricle and the left ventricle; 
passive congestion of the lungs and spleen; acute congestion of the kidneys 
bronchopneumonia. 

Autopsy.—Heart: Gross examination showed that the heart was n 
enlarged in all chambers. It weighed 85 Gm. The right auricle sho 
changes. The right ventricle was dilated and its wall was thickened. TI! 
umnae carneae were prominent. On cross-section the myocardium presente 
fuse bands of grayish streaks interspersed between normal tissue. These 
extended toward the apex of the heart. The left auricle was moderately 
The endocardium was thickened and grayish white. The left ventricle was 
ately dilated and its wall was considerably hypertrophied. The mural end 
of a considerable part of the left ventricle presented an opaque grayis 
appearance. A _ section of the left ventricle showed this thickening 
endocardium to be approximately 1 mm. The mitral valve as well as 
cuspid valve were normal except for the presence of conspicuous agg] 
noduli albini along the line of closure. The pulmonary artery and aorta pt 
no anomalies. 

Microscopic examination showed that the muscle fibers in most of 


tions were hypertrophied, the striations well marked and the nuclei nor 


areas of the left ventricle, the right ventricle and interventricular sept 
smaller coronary arteries were thickened, and there was much perivascula: 
with a few lymphocytes. In these areas the muscle fibers contained 
many of which were atrophied; the nuclei were pyknotic, and_theré 
increase of the interstitial fibrous tissue. In some areas the topography 
torted, and the course of the muscle fibers interrupted by scar tissue. 
terior papillary muscle showed areas of marked muscle atrophy. 
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The left anterior descending coronary artery showed a thickening of the 
muscular media, an increase of the perivascular fibrous tissue and a cellular pro- 
liferation of the intima (fig. 8). There was no medial sclerosis. In one of the 
smaller coronary vessels the proliferation of the intima showed signs of degener- 
ation. The topography of the cardiac musculature near this area was completely 
distorted, atrophied and replaced by connective tissue. 

The mitral, aortic, tricuspid and pulmonary valves were normal. 

There was a marked fibro-elastic thickening of the endocardium of the left 


auricle, left and right ventricle. 








Fig. 8 (case 5).—Microscopic appearance of a medium sized coronary artery 


with early perivascular fibro-elastic proliferation. 


Kidney: Gross examination revealed deep red kidneys with fetal lobulations. 
The periphery of the pyramids were congested. The capsule stripped easily. The 


pelves, ureters and bladder were normal. 

Microscopic examination, showed slight cloudy swelling. The proximal tubules 
were filled with albuminous exudate. 

Other Organs: The liver, pancreas, thymus, lymph nodes and suprarenals 
showed no noteworthy changes. 

Case 6.—History.—W. R., a boy, aged 3 months, was admitted to the hospital 
on April 29 and died the same night. The chief complaint was rapid and difficult 
breathing for a few hours. The family history was essentially unimportant. The 
child had been taken to Baby Health Station for feedings and was found to be 
apparently normal. The mother stated, however, that during feedings at the 
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breast noisy breathing had been noticed. The present illness began a fe urs 
before, when the infant appeared frightened. There was no cough or fever; the 
respiration grew progressively more rapid and labored. There were “spells” when 
the child appeared worse. No convulsions appeared. Physical examination showed 
an acutely ill Negro infant, moribund, with lips somewhat cyanosed. The: 

88 respirations per minute. The fontanel was open; the liver was palpat 

and one-half fingerbreadths beneath the costal margin, and the spleen on« 
breadth. The pulse was imperceptible. Percussion of the heart was indef 
owing to the emphysema, and no heart sounds could be heard on account 
labored and noisy breathing. Stimulants were administered, but the 

not rally. He died shortly after a cursory examination. 


Postmortem Diagnosis—The following diagnosis was made post 
dilatation and hypertrophy of the left and right ventricles of the heart; 
passive congestion of the spleen, liver, kidneys and lungs, and hydrocele 

Autopsy—Heart: Gross examination showed the heart to be enlarged 
weigh 75 Gm. The pericardium was smooth and glistening. The right auricle 
was of normal size. The foramen ovale was closed. The tricuspid valves were 
normal. There was a slight dilatation of the right ventricle. The pulmonary 
artery and valves were normal. There was no abnormal communication between 
the aorta and the pulmonary artery. The left auricle was moderately dilated. 
The endocardium was thickened. The cusps of the mitral valve were thin and 
velamentous. The left ventricle was also somewhat thickened. The trabeculae 
carneae were flattened out. On cross-section the myocardium appeared firm and 
reddish brown with grayish-white areas throughout, but most marked at I 


“1 
} 


The aortic valves were normal. The aorta showed no abnormalities. There were 


a SC 


two coronary arteries arising from the normal side. 

Microscopic examination showed, interspersed between areas of hypertrophied 
and well formed muscle bundles, many irregular zones of muscle atrophy with 
early fibro-elastic replacement and an increase of loose connective tissue between 
the muscle bundles. No cellular infiltrations were present. The mitral valve 
was normal. The larger and smaller branches of the coronary arteries ved 
marked perivascular fibro-elastic proliferation, an increased thickness of the media 
and at times a proliferation of the intima reducing the size of the lumen 

Kidney: Grossly, the kidney was normal. 

Microscopic examination showed small focal areas of hyalinization and 
of the glomeruli. 

Other Organs: Hassall’s corpuscles in the thymus showed some 1 sis in 
the pulp with a few polymorphonuclear cells. There was congestio! f the 
spleen with necrosis of secondary follicles. 

Case 7.—History—N. E., a girl, 6% years old, was first admitted to the 
hospital on Sept. 8, 1931, and discharged on September 19. The chief complaint 
was dyspnea on exertion, of three weeks’ duration. The family history was essen- 
tially unimportant. The patient had had bilateral lobar pneumonia and bilateral 
mastoidectomy had been performed at 9 months of age. There were frequent 
sore throats, and also measles one year before admission. For six y s she 
tired easily. For three weeks she was short of breath on exertion and there was 
an increasing desire to rest. Tenderness over the left side of the chest anteriorly, 
anorexia, restless sleep and profuse perspiration were present. There was no 
orthopnea, no edema of the ankles, no precordial pain or fever. One week before 


admission, on two successive nights, she was awakened by nausea and miting. 
There was no abdominal pain. Physical examination showed the heart enlarged 
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Fig. 9 (case 7).—-Electrocardiogram (10/16/31) showing shallow T waves with 
low voltage in all leads and a tendency to left ventricular preponderance. 


hs seat eet Peres sant NT 


Fig. 10 (case 7).—Electrocardiogram (10/26/31) showing marked prolongation 
of the P-R interval (0.48 second). 
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to the left and downward, the apex in the fifth space outside the nipple line; the 
first sound was rough. No murmurs were heard. The liver was enlarged three 
fingerbreadths but was not tender. The blood pressure was 85 systolic and 68 
diastolic. Over the left half of the abdomen and the lower thoracic region (of 
the left side) there was a large telangiectatic area. Roentgen examination showed 
enlargement of the heart to the left, due to left ventricular hypertrop and 
dilatation. The left auricle was not enlarged. The course was uneventful; there 
was no fever. The angioma of the chest was treated with radium. The liver 
became smaller, and the child appeared well. The Wassermann reaction was 
negative, and the urine was normal. Electrocardiographic examination showed 
low voltage in all leads (fig. 9). The blood count showed: hemoglobin, 80 per 
cent; red blood cells, 4,700,000; white blood cells, 12,600, with 58 per cent poly- 
morphonuclears. After twelve days the child was discharged, apparently well. 


Interval History—On the day of discharge from the hospital, the patient, 
on arrival home, suffered headache and slight pain in the abdomen. Three hours 
after eating, food was vomited. The child was cold; the skin was bathed in 
perspiration, and her lips were cyanosed. No other symptoms were present. On 
the following day the same events occurred. The child was kept in bed for the 
next five days, during the last three of which food was refused because of epi- 


gastric pain. On the day of readmission to the hospital, seven days after dis- 
charge, she again became cyanotic and dyspneic and perspired freely; the mother 
claimed that the abdomen had grown larger. 

Second Admission.—The patient was readmitted to the hospital on September 
26, and died on October 30. Physical examination at this time revealed that she 
had collapsed; she was cyanotic, dyspneic and afebrile. Her abdomen was 
tuberant; the liver was enlarged and hard, with a smooth edge, but not 
the spleen was not felt. The heart was definitely enlarged to percussio1 
anterior axillary line in the fifth space. The apex was not palpable. Th« 
were of poor quality; there was a short rough systolic murmur at the apex 
pulmonic second sound was accentuated. The right side of the heart was 
1 cm. beyond the sternum. There was slight pretibial edema; otherwis« 
were no abnormalities, other than the congenital telangiectatic areas previ 
noted. 

Course.—One hour after admission the condition improved, cyanosis and dyspnea 
being less marked. On September 28, two days after admission, the liver was 
three fingerbreadths below the costal margin. The pulse varied from 90 to 110. 
The blood count showed: hemoglobin, 78 per cent; red blood cells, 4,350,000; 
white blood cells, 11,400, and polymorphonuclears, 60 per cent. There was no 
dyspnea or edema on that day. The blood pressure of the right arm was 96 
systolic and 68 diastolic; of the left arm, 88 systolic and 64 diastolic. Physical 
examination of the heart showed the left border to be outlined in the fourth 
interspace 2 cm. to the left of the nipple line. No distinct murmur was heard. 
The liver was at the level of the navel. On September 29, the electrocardiogram 
showed a tendency to left ventricular preponderance. On September 30 the liver 
was only two fingerbreadths below the costal margin, being smaller than on the 
previous examination. The child appeared better; no murmurs, dyspnea or 
cyanosis was present. For the next five days the child was apparently well; 
the liver was still two fingerbreadths below the costal margin. The blood pres- 
sure of the right arm was 78 systolic and 48 diastolic; of the left arm, 80 sys- 
tolic and 52 diastolic. On October 1, the icteric index was 13; the direct van den 
Bergh reaction was negative; the indirect, with a dilution of 1: 500,000, showed 
0.02 mg. of bilirubin in 100 cc. of serum. On October 6, the patient appeared 
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again to be in a poor condition. There was no dyspnea or orthopnea; the liver 
was still enlarged two fingerbreadths. The enlargement of the heart persisted 
as previously noted. On October 7, examination (by Dr. S. Leader) showed 
the capillaries to be somewhat hypertrophied and distended, irregularly shaped 
and moderately tortuous. Corpuscles passed through the capillaries with gran- 
ular streaming. There was no stasis, although the vessels were spastic in places. 
The vessels were increased in number. Capillaries of this type are usually seen 
in clubbing or preclubbing. The liver was increased in size to three finger- 
breadths below the costal margin. On October 16, the child’s face looked puffy 
and waxy; she was dyspneic. The heart sounds were louder, and a rough systolic 
murmur was heard at the apex. No fever was present. A blood culture was 
reported negative. An electrocardiogram (October 16) showed a tendency to 
left ventricular preponderance with shallow T waves and low voltage in all leads. 
On October 17, faint gallop rhythm and fleeting systolic murmur at the apex 
were noted. The liver was larger—four fingerbreadths. The sedimentation rate 
was normal. The blood pressure of the left arm was 89 systolic and 66 diastolic; 
of the right, 91 systolic and 69 diastolic. On October 19, the puffiness of the 
face was increased. The weight was increasing. The pulse was small, the rate 
being from 120 to 130. Digitalis therapy was started. On October 21, the child’s 
condition was worse. There was general edeina, especially of the face and 
lower extremities. Orthopnea was present. Respirations were 40, and the temper- 
ature was 102. The edge of the liver was at the level of the navel. The heart 
was enlarged as previously noted; sounds were of poor quality with gallop rhythm; 
the apical systolic murmur was still heard. The first and second sounds were split, 
the pulse being rapid and weak, from 120 to 124. Fifteen minims of tincture of 
digitalis (0.92 cc.) was given, every six hours, without appreciable effect. The 
child vomited twice and voided only about 300 cc. of urine in twenty-four hours. 
The urine was normal. The electrocardiogram showed a sinus tachycardia rate 
of 120 per minute, with the auricular-ventricular conduction time prolonged to 
thirty-six seconds. On October 24, the child became progressively worse. The 
blood pressure of the left arm was 104 systolic and 78 diastolic; of the right 
arm, 98 systolic and 80 diastolic. On October 25, the child vomited after the 
digitalis was continued for six days. The total amount given was 18 cc. The 
condition grew progressively worse. There were pretibial and postsacral edema 
and edema of the eyelid. Four days previously salyrgan was given by vein, after 
which the urinary output was increased to 500 cc. daily. The liver was enlarged 
three fingerbreadths. The pulse volume was small. The enlargement of the liver 
and the edema may be considered as less extensive than a few days previously. 
The electrocardiogram shows the P-R interval prolonged to 0.48 second (fig. 10). 
On October 26, dropped beats with premature contractions were noted. Death 
occurred on October 30. 

This patient was seen by one of us (Dr. Kugel), and because of the peculiar 
afebrile course and the lack of clinical history of rheumatic fever, diphtheria, 
etc., as well as the electrocardiographic findings, the diagnosis of diffuse myo- 
cardial disease of unknown etiology (so-called idiopathic hypertrophy) was made. 


Postmortem Diagnosis—The following diagnosis was made post mortem: 
dilatation and hypertrophy of the heart; mural thrombi on the septal wall of the 
left ventricle; moderate narrowing of the isthmus of the aorta; chronic passive 
congestion of the liver, spleen and kidneys; hydropericardium, hydrothorax and 
ascites, and emboli in the abdominal arteries. 


Autopsy—Heart: Gross examination showed the heart to be markedly 
enlarged and globular in shape. It weighed 190 Gm. The pericardium was 
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smooth and glistening. The pericardial cavity contained a small amount 
fluid. The right auricle was somewhat dilated and its wall thicker 
tricuspid valve was normal. The right ventricle was dilated and its wall m 
thickened. 

The columnae carneae were prominent and somewhat flattened. The 
a few thrombi adherent to the wall of the right ventricle in the int 
between the trabeculae. The pulmonary valves and artery were normal. 
auricle was of normal size. The endocardium above the insertion of the p 
leaflet of the mitral valve and the mitral valve were grayish and thicken 
cusps of the mitral valve were thin and velamentous. The entire left 
was dilated, giving this chamber a globular shape with a well round 
The interventricular septum bulged into the cavity of the right ventricl 
wall of the left ventricle was thickened and measured almost 1 cm. at 
thinning out to 0.3 cm. at the apex. On cross-section the myocardium 
dish brown, with some grayish streaks. There were adherent mural th: 
the wall of the left ventricle. The aortic valves were thin and velamentot 
coronary arteries arose normally from the aorta. The aorta was slightl 
rowed at the isthmus. 

Microscopic examination showed the endocardium of the left vent 
thickened. In many areas there were large organizing thrombi attache: 
endocardial walls. Many of the muscle bands were hypertrophied, th¢ 
were well marked, and the nuclei were large and vesicular. Intersperse 
these fibers were thinned out, atrophied and degenerated muscle fibers 
areas only, the sarcolemma and pyknotic nuclei remained. There was an 
in the interstitial fibrous tissue with areas of scarring. The degenerat 
atrophy of the myocardium was extensive throughout the left ventricle 
sections of the heart muscle stained with sudan III showed the deg 
muscle fibers laden with fat. All the valves were normal. There was 
perivascular fibrosis. The larger and smaller coronary arteries wer 
In some areas there were evidences of perivascular scarring. There 
lular proliferation of the intima of the main left coronary artery. 

Kidney: The kidneys weighed 110 Gm. The capsule stripped easily 
a smooth purple-red surface. The cut-section showed a congested 
which the wall of the cortex was delimited from the medulla with distii 
ings. The pelves, ureters and bladder showed no changes. 

Other Organs: The lungs, liver, spleen, pancreas, kidneys and 
were normal except for a moderate congestion. 


REVIEW OF LITERATURE AND CLASSIFICATION OF CAS 


The term congenital idiopathic hypertrophy of the heart 
poses that the enlargement of this organ is due to pure hyy 
of the muscle bundles with no recognized etiology. In 
our findings of myocardial disease in all our cases we hav 
reviewed all the reported cases which may be considered under 
group and separated them into the following categories: 

I. So-Called Congenital Idiopathic Hypertrophy of the Hea 


Form) .—In this group no etiologic agent was discovered and a t! 


microscopic examination showed pure hypertrophy of the myo 
with no demonstrable pathologic lesions. As will be shown in 
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KUGEL-STOLOFF—HYPERTROPHY OF HEART 


with increasing knowledge of the various etiologic factors 
dilatation and hypertrophy of the hearts in children, this grou 
entirely disappear. 

II. Secondary Form of Hypertrophy (Pseudo-Idiopathic G) 
On microscopic examination, this group showed myocardial damage such 
as degeneration, fibrosis and round cell infiltration. Cases with anemias, 
congenital anomalies, intrapulmonic disease or primary vascular disease, 
which have been wrongly called idiopathic hypertrophy, have been 
analyzed under this group for the sake of a complete review. 

III. So-Called Idiopathic Hypertrophy of the Heart (Ques 
Group ).—In this group a complete examination was not report 
hence no definite classification can be made. 


TABLE 2.—Average Heart Weight in Children (in Grams) 


Miiller Gewert Smith 


— — AX ~ 


~ - wa, ge ~ — 
Age Males Females Males Females Males Females Holt 
Premature still- 
birth 7.06 7.29 
Mature stillbirth... 20.8 wear 
16.2 19.4 
jaws 23.1 
2-6 months......... 20.1 nae 


OE Bsc oS oe ee aoe 33.9 
7-12 months 30.6 


3 Oise ss 


2 
4-: 


OF SN 6a sicctdwe 


6-9 years.... Troe 

6-10 years 103.6 

G-19: FORTS: « «2. see0e 

ID-2G FOGIOs 600 vice &. -ctse dai ate wer ing wees 24 
11-15 years.. .. 163.8 177.4 siuk ar a eke ay 166 


4 The general avenins of the various authors probably approaches the real va 
AVERAGE HEART WEIGHT IN INFANTS AND IN CHILDR 

We have found it valuable to summarize in table form the weights 
of the heart of infants and children, determined by Miller, Gewert, 
Smith, Holt and Goodman (table 2). Careful weighing of hearts of 
infants and children according to the methods of Muller are still neces- 
sary for further comparative studies. The average weights have been 
tabulated. It will be seen, by comparing the weights of the enlarged, 
with the normal, hearts, that in the cases of dilatation and hypertrophy 
described the hearts may become two to three times heavier than the 


average normal. 
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ANALYSIS OF DILATATION AND HYPERTROPHY ASSOCIATED WITH 
MYOCARDIAL DEGENERATION AND FIBROSIS 

Although the clinical and pathologic aspects of this form of heart 
disease have been described, chiefly of the terminal stages, a review of 
the cases in the literature, as well as a study of our cases, gives us suffi- 
cient material to outline our present knowledge of this condition. In one 
case we were able to follow the disease from its mild form through its 
fatal course (case 7). 

Definition So-called congenital idiopathic hypertrophy of the heart 
is a disease of unknown etiology found in children in the first years of 
life and is characterized by its afebrile course, enlargement of the heart, 
the sudden onset of dyspnea and cyanosis and the suddenness with 
which death may occur. 

History.—The first clear case of this condition was described by 
Simmonds in 1899. Since then fifty-two similar cases have been 
reported, excluding the seven of the authors. It is of historical interest 
to note that Lancisi, in 1740, described enlargement of the heart in 
embryos associated with damage to, and weakness of, the muscle fibers. 
He stated that if these persons had grown up, this damage in the myo- 
cardium of the heart would be included among the causes of sudden 
death. In the light of our present knowledge of the various forms of 
myocardial disease in children, it is difficult to be certain of the nature of 
the heart lesions described. 

Etiology.—The cause of the dilatation and hypertrophy of the heart 
is still obscure. Many theories have been advanced, but none proved. 
Some believe that there is a “congenital weakness” of the germ plasm 
or a familial tendency. 

Sprague, Bland and White reported a case in which there was a 
definite family history of cardiac disease. A sister died of what is 
presumed to be an identical disease, although this was not confirmed by 
autopsy. A half-sister presented a congenital anomaly, and there was 
a striking mortality in the female children in the collateral line of a 
previous generation. The authors assume that this family history 
favors the theory that this condition of so-called idiopathic hypertrophy 
of the heart results from a true fault of the germ plasm rather than 
from some intra-uterine infection or myocardial disease of early life. 

Crawford and Weiss, in their case of a 14 week old child, point out 
the following family history: Two brothers married two sisters. They 
were first cousins as well. One pair (uncle and aunt of the case 
reported) had four children who died in infancy under similar cir- 
cumstances. The other pair had two children; one was 15 years old, 
and the other was the patient whose case is reported. The father was 
42 years old, and the mother was 39 years old. 
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Stolte stated that he had seen two children, one aged 9 years ai 
other 11 months, who died within twelve hours after being seen, with 
respiratory involvement and pharyngitis. Autopsy disclosed idiopathic 
hypertrophy of the heart. A few years previous to the death of 
children another child of the same parents died under similar circum- 
stances. The clinical and pathologic details are, however, not rej 

Other authors feel that this group bears relationship to so-called 
status thymicolymphaticus. 

A relationship between the presence of an enlarged thymus alone or 
in combination with enlarged lymph nodes and the enlargement of the 
heart has been hypothesized by Ladwig, Ceelen, Riesenfeld and Feer. 


For this reason, there will be found many reports, particularly in the 
German literature, dealing with the correlation between the two condi- 
tions. We agree with Vischer in that the enlarged heart, which is here 
discussed, has been found in association with what is considered as 
status thymicolymphaticus and also in the absence of what is considered 
as status thymicolymphaticus. On the other hand, many cases of status 
thymicolymphaticus are described in which there is no abnormality of 
the heart. A recent publication by Edith Boyd (supporting and 
reaffirming some of the well-known findings of Hammar) points out 
that the normal weight and size of the thymus (and lymph nodes) is 
by no means definite, that the variations are great and that children, 
particularly infants who die suddenly or within the first day of illness, 
may present evidences of normally large thymic and lymph node 
structure, whereas an illness which lasts longer than two days will 
cause involution. The error has been that what may be considered as 


normal thymic and lymphatic structures have been incorrectly called 
hyperplastic, while involuted thymic and lymphatic structures which so 
rapidly follow wasting or disease have been mistaken for the normal. 
It is readily conceivable, then, that in the enlargement of the heart 
which we are here discussing and which is so frequently characterized 
by sudden onset and death, the thymus and lymphatic tissue may seem 
hyperplastic, when actually they are normal, for the illness has been of 
such short duration that involution has not yet occurred. As a matter of 
fact, in studying all of the cases reported (Riesenfeld, Vischer, Blueh- 
dorn, Ceelen, Rieder, Fahr, Kuhle, Steiner and Bogen, and others), 
the size and weight of the thymus and the size of the lymph nodes do 
not frequently impress one as being markedly or extraordinarily 
enlarged. The statistics of Vischer are particularly pertinent. In a five 
year survey of 4,497 autopsies, it was found that 793 were performed 
on infants and children, and that the condition in only thirty-two was 
considered as possible status thymicolymphaticus. Of these thirty-two, 
in only four cases were there an associated enlargement of the heart and 
interstitial myocarditis. On the other hand, in 530 children he found 
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myocardial round cell infiltration twenty-seven times, and in only four 
of the twenty-seven instances was it associated with so-called status 
thymicolymphaticus. He therefore disagrees with the theories of 
Ceelen, Riesenfeld and Feer that myocardial round cell infiltration is 
a manifestation of the so-called status thymicolymphaticus and _ that 
status thymicolymphaticus is the cause of so-called congenital idiopathic 
hypertrophy. Finkelstein, too, regarded the relationship as indefinite. 
The group of cases which we report does not support the hypotheses 
of a relationship between the myocardial disease we found and what may 
appear to be enlarged thymus and lymph nodes. Lymphocytic infiltra- 
tions played a small and insignificant part in only one of our seven 
cases. 

The possibility that there is a relationship between hypertension in 
the parent and so-called idiopathic hypertrophy of the heart in the 
offspring was suggested by Katz in a report of a case of a child who 
came to autopsy. A diagnosis of true idiopathic hypertrophy was made, 
as there was no myocardial degeneration or infiltration. There was 
a history of essential hypertension in the father. Katz therefore con- 
cluded that idiopathic hypertrophy of the heart develops on a consti- 
tutional basis. Mussliner supported this theory and expressed the belief 
that there is a congenital or family predisposition. Two cases are 
reported in support of this theory. In one, the young mother had 


hypertension. As an added support to this theory, he showed that in 
one case there was an area of scar tissue in the left ventricle which he 


interpreted as an infarct occurring in the absence of coronary arterio- 
sclerosis. In the second case, the brain showed many large hemorrhagic 
areas, which was presented as a support to the theory of hypertension, 
although he conceded that similar lesions may be found in the absence 
of hypertension. 

In our cases there was no family history which could be obtained 
which would point to familial or congenital tendency favoring the 
development of this disease. Hypertension was not evident in the 
family history obtained by us. We cannot definitely exclude it as a 
factor in the absence of a thorough investigation of the parents. In 
one of our cases (case 7) the blood pressure readings showed no 
elevation. 

Although the factor of infection has not been seriously advanced, it 
cannot be overlooked. The antecedent history in most cases is indefinite. 
In some cases, however, there is a history of severe pertussis or polio- 
myelitis. The history of pertussis in some of the cases may have some 
causal relationship, either mechanical or as an infection. Pertussis is 
a disease which may attack infants of all ages, and the attacks may be 
either unrecognized or severe. Other infections such as diphtheria and 
rheumatic fever have not been implicated. Fahr and Kuhle assumed 
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that the disease of the heart muscle is due to toxic injury. Ceelen 
expressed the belief that some of these cases may be of toxic origin or 
due to a bacterial infection. Rieder also reported that he has been 
able to determine that infectious diseases have previously been present. 
He found lymphocytes, polymorphonuclear leukocytes and eosinophils 
in perivascular and focal areas. In some cases he found leukocytes in 
the small blood vessels. Some of the vascular lesions seen in our cases 
resemble those described by Wiesel and Lowy as occurring in infectious 
diseases. Rheumatic fever can be definitely excluded by careful patho- 
logic examination. 

Age.—In our series of seven cases the disease terminated fatally 
in the third, fourth, sixth, eight, fifteenth months, and in one case at 
the age of 6% years. Over 50 per cent of the other reported cases 
occurred within the first twelve months of life. The majority of the 
remaining cases occurred in the second year of life, and in a few 
instances in the third, fourth, eighth and ninth years. 

The disease is apparently not limited to any sex or race. It has been 
reported in many countries, in the colored as well as in the white race. 


Morbid Anatomy.—Earlier reports in the literature leave one with 
the impression that there is only pure hypertrophy of the muscle fibers. 
A review of fifty-two cases in the literature revealed that only seventeen 


cases showed only hypertrophy of the muscle fibers. In the majority of 
cases in which histologic studies were made, pathologic changes were 
found in the heart. 

All the seven cases reported by us presented similar lesions. Some 
of these lesions have been described in individual cases by others. At 
postmortem examination, the hearts are enlarged, and the weight greatly 
increased. The pericardium is smooth and glistening. The enlarge- 
ment is due to dilatation and hypertrophy, chiefly of the left ventricle, 
although the right ventricle may be involved. The valves show no gross 
changes, and there are no congenital defects. The coronary arteries 
have their normal origin and distribution. The endocardium of the 
left auricle and left ventricle may be white and thickened. At times 
bland thrombi may be found attached to the ventricular endocardium 
in the interstices between the trabeculae carneae. A thorough histologic 
examination, however, reveals the true nature of the pathologic changes. 

In cutting the myocardium, one can see grossly, in some instances, 
grayish streaks. These areas on microscopic examination are foci of 
atrophied and degenerated muscle fibers. Atrophy of the muscle fibers 
with fatty infiltration, muscle degeneration and replacement fibrosis 
are the characteristic lesions in all cases. The endocardium of the 
auricles and ventricles can be considerably thickened. Occasionally 
a few lymphocytes are found. There are no suppurative foci or other 
cells. The coronary arteries show variable changes, from a perivascular 
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fibrosis, hypertrophy of the media and proliferation and desquamation 
of the intima, which at times is sufficient to obliterate the lumen. The 
valves are in all instances normal. The other organs on pure anatomic 
examination are normal. In one instance we found embolic glomerular 
lesions which could be traced back to the bland thrombi one finds on 
the ventricular endocardium. Finkelstein stated that the striated mus- 
culature in organs other than the heart do not appear to be involved. 
We did not investigate the musculature of other organs. It is desirable 
to do this in order to exclude the possibility of generalized muscular 


involvement. 


Symptoms.—The early symptoms of this disease are little known. 
Unfortunately, most of the patients enter the hospital and die suddenly. 
The onset, however, may be insidious. The children become fretful, 
cry, vomit or refuse food. When first seen the true nature of the 
condition may not be appreciated. Howland called attention to so-called 
“fainting attacks’ which may be accompanied by a slight cyanosis. 
Dyspnea may be an early symptom. There is rapid respiration without 


any apparent intrathoracic cause. Cyanosis, which is frequently asso- 
ciated with dyspnea, may be very slight, limited to the lips and finger- 
nails, or may become well marked and generalized. In our series 
dyspnea was one of the early symptoms in six patients. Cyanosis was 
an early symptom in four and a later symptom in two cases. The 
dyspnea and cyanosis are usually of sudden onset in infants who 
apparently were in good health. Fever is generally absent ; the tempera- 
ture usually remains normal in the absence of terminal pneumonia or 
other complications. The heart rate is rapid, and the sounds are of 
poor quality. At times a soft blowing systolic murmur may be heard 
at the apex. If the cardiac enlargement is not discovered by physical 
examination, roentgen examination of the chest will reveal the 
condition. 

In the terminal stage of the disease the liver is enlarged; rales may 
be heard in the chest, and at times edema occurs. Embolic phenomena 
may occur following detachment of occasional bland ventricular thrombi. 

All children entering the hospital with these unexplained symptoms 
should be immediately examined by means of the roentgen ray. 

Only one of our patients was examined by means of the electro- 
cardiograph. Further studies are necessary to find whether this will 
be helpful in making the diagnosis. The electrocardiogram (case 7) 
showed low voitage in all leads early in the course. Later there were 
in addition to low voltage, shailow T waves. In the last week of the 
illness the P-R interval was prolonged to 0.48 second. In the case 
of Sprague, Bland and White, the electrocardiogram showed a sino- 
auricular tachycardia with a normal axis deviation. The electrocardio- 
gram in Katz’s case was normal. 
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Diagnosis —We feel with Howland that a presumptive diagnosis 
can be made during life. After we had seen our first case and made a 
complete study of the literature, we were able to diagnose the presence 
of this peculiar malady in four instances, all of which were confirmed 
at autopsy. 

The chief features of this condition are cardiac enlargement of no 
known cause, its afebrile course, the sudden onset of symptoms, dyspnea 
and cyanosis, the lack of signs or history suggestive of congenital heart 
disease, rheumatic fever, diphtheria or other known infection. This 
usually occurs in a child who has apparently been well. 


cases of dilatation and hypertrophy associated with myocardial degenera- 
tion. Patients with congenital heart disease who die in early life usually 
belong to the cyanotic group. There may be a history of cyanosis 
since birth and clubbing of the fingers (this was not found in the dilata- 
tion and hypertrophy). Electrocardiographic examination may help 
to differentiate the two groups in doubtful cases. At times one may 
hear rough rumbling murmurs in persons with congenital cardiac dis- 
ease. The differential diagnosis may not always be easy, as will be 
illustrated by the following cases: 

Lereboullet and Chabrun reported a case of a 10 month old infant 
who at 1 month of age had an attack of dyspnea. At eight months the 
dyspnea was exaggerated, and one month later there was edema of 
the face and extremities. With digitalis therapy there was a rapid 
disappearance of the edema, but the dyspnea persisted, and the heart 
was found enlarged clinically with an indefinite systolic murmur. 
Roentgen examination showed enormous enlargement of the heart, 
which persisted notwithstanding digitalis therapy. Clinically, this case 
was considered one of so-called idiopathic enlargement of the heart. 

Lereboullet and Bohn reported a case of an 18 month old infant who 
had several episodes of dyspnea and cyanosis. In the first attack the 
heart was clinically found to be normal. The liver was markedly 
enlarged. Roentgen examination showed an enormously large heart, 
mostly to the left. Clinically, this also may very well have been con- 
sidered a case of so-called idiopathic enlargement of the heart, as in 
the previous case mentioned. However, at postmortem examination 
it was found to be a vegetative endocarditis associated with patent 
interventricular septum. This illustrates that while the presumptive 
diagnosis may be made with a fair degree of certainty, the absolute 
diagnosis cannot always be definitely established in the absence of post- 
mortem examination. 

Roentgen Examination.—In our series of cases, as well as in many 
of those reported, the results of the roentgen examinations were strik- 
ing. There was an enormous enlargement of the heart both to the left 
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and to the right and in the vertical direction. The enlargement, how- 
ever, is predominant on the left side. It may be so marked as to fill 
completely the left side of the chest in its transverse diameter. The 
value of the roentgen examination in unexplained dyspnea and cyanosis 
becomes apparent since it may reveal a pronounced enlargement of the 
heart, frequently in the absence of suggestive physical signs. Although 
the roentgen appearance is strikingly suggestive of this condition, it is 
by no means characteristic, since a similar shadow may be cast in dilata- 
tion and hypertrophy associated with valvular disease, in congenital 
anomalies and occasionally in association with marked anemia and 
severe rickets. The left auricle is usually not enlarged, and the mur- 
murs of mitral stenosis are lacking. However, in infancy and in the 
second year of life, during which periods most cases of so-called idio- 
pathic enlargement are found, vegetative endocarditis and rheumatic 
disease are relatively rare. Congenital anomalies frequently reveal their 
presence by suggestive and constant murmurs. The finding, therefore, 
of enormous dilatation and hypertrophy, associated with cyanosis and 
dyspnea of sudden onset, in the absence of murmurs which are sugges- 
tive of congenital malformation, should be suggestive of so-called idio- 
pathic hypertrophy. The value of the roentgen examination lies in the 
fact that it may bring to light evidence pointing to the cardiac involve- 
ment when clinically there may not be evidence thereof. (Percussion 
may be normal, the murmurs absent, and heart sounds may not appear 
abnormal.) In four of our cases we were thus enabled to make a pre- 
sumptive diagnosis of this peculiar malady. 


COURSE, PROGNOSIS AND TREATMENT 

In five of our cases (nos. 2, 3, 4, 5 and 6) the patient died on the 
day of admission. The antecedent history which led up to the terminal 
event was of four days’ duration in case 2, of three days’ duration in 
case 3, of two weeks’ duration in case 4, of four days’ duration in case 
5 and of a few hours’ duration in case 6. In case 1 the entire illness 
was of less than three weeks’ duration, death occurring four days after 
admission. In case 7 the entire illness lasted ten weeks after onset; 
there was an apparent improvement after the first admission of eleven 
days’ duration, the condition again becoming worse immediately after 
discharge. In general, it may be said that in the seven cases described 
here the course became progressively worse, so that it may be inferred 
from our group that the prognosis appears to be grave and in the 
terminal stages apparently hopeless. However, Gautier and Schoenau 
have reported a case in a 2 month old infant which clinically they 
believed to be idiopathic hypertrophy of the heart, and the child got 
well under digitalis therapy. Finkelstein also noted recovery in one 
case. Whether these are true cases of so-called idiopathic hypertrophy 
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cannot, of course, be definitely decided, in the absence of postmortem 
findings. In the cases of Lereboullet and Chabrun, digitalis therapy 
was presumed to have arrested the disease and to have caused definite 
improvement. However, as we have mentioned before, the di 

could not positively be established. Stimulation was administered in 
all our cases, but death occurred in five on the same day. In case 7 
digitalization was attempted, but seemed to be ineffectual in stemming 
the progression of the disease. In the remaining cases, the course was 
so rapid as to preclude a satisfactory digitalis therapy. Treatment, 
however, may become effective if the early stages of this condition are 
recognized. In two of our cases the seriousness of this malady was 
not appreciated, and the children were sent home only to return to the 
hospital moribund. There is an indication from the reports of Gautier 
and Schcenau and Lereboullet and Chabrun that digitalis may be effec- 
tive in some cases. The discovery of an enlarged heart in the early 
years of life, especially in an ambulatory child, warrants absolute rest 
in bed and supervision until the nature of the cardiac disease or the 
degree of exercise tolerance is ascertained. Small doses of quinidine 
may be effective. We feel that with increasing knowledge of this con- 
dition, therapy will improve and the outlook may be altered. 


COMMENT 

After a study of all the cases reported in the literature as so-called 

idiopathic hypertrophy of the heart, certain significant facts should be 

emphasized in view of our uniform findings of pathologic changes in the 
myocardium in seven cases reported by us. 

First, true congenital idiopathic hypertrophy is an extremely rare 


condition ; only seventeen cases have been found in the literature which 


may be considered under this group. The first case we encountered we 
felt was pure idiopathic hypertrophy, because the first few microscopic 
slides showed only simple hypertrophy of the muscle bundles. How- 
ever, when we proceeded to examine the hearts by the standardized 
sections of Gross, Antopol and Sacks, and also numerous sections 
along the coronary arteries, we found myocardial degeneration and 
fibrosis in all our cases; vascular lesions were present in most of them 
and in two there were lymphocytic infiltrations. The sections taken by 
Gross, Antopol and Sacks include all the valves, the left and right 
auricles, the left and right ventricles, the interventricular septum and 
the papillary muscle. 

Secondly, it is obvious that unless thorough microscopic as well as 
gross examination is made, the cases cannot be included with the group 
of so-called idiopathic hypertrophy. In view of the fact that children 
with this condition die suddenly of cardiac failure, it seems a priori 


peculiar to find hearts normal except for some hypertrophy of the 
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muscle. There is a gradual realization among some workers that this 
group of so-called idiopathic hypertrophy may be simulated by other 
conditions. 

Carrington and Krumbhaar reported a case of so-called idiopathic 
hypertrophy in which the left anterior descending coronary artery arose 
from the pulmonary artery. The area supplied by this anomalous vessel 
showed myocardial degeneration associated with dilatation and hyper- 
trophy. These authors stated that such cases might be mistaken for 
so-called idiopathic hypertrophy of the heart. In summarizing the 
findings in this case, Carrington and Krumbhaar stated that “it is 
probable that this condition (so-called congenital idiopathic hypertrophy 
of the heart) includes hypertrophies due to various antenatal and post- 
natal factors, some of which are still unrecognized, and is seldom, if 
ever, truly idiopathic.” Similar cases have been described by Abrikos- 
soff, Scholte and others. 

A recent report by Kissane and Fidler is a case of so-called idio- 
pathic hypertrophy which was associated with congenital medial sclerosis 
of the coronary arteries. It is the opinion of these workers that many 
of the cases of so-called congenital idiopathic hypertrophy would show 
these lesions if examined carefully. 

There are numerous hypotheses as to the nature and cause of 
so-called idiopathic hypertrophy. We feel that the uncertainty in this 
field will be cleared if certain standard postulates are followed. 

Thirdly, congenital idiopathic hypertrophy of the heart (if such a 


group exists) can be diagnosed only if after a careful examination of 


the heart grossly and microscopically one finds an increased weight 
associated with simple hypertrophy of the muscle fibers. In making a 
diagnosis of so-called idiopathic hypertrophy of the heart, the following 
conditions must be excluded: 

(1) Congenital defects of the heart; (2) abnormal origin of a 
coronary artery from the pulmonary artery; (3) lesions of the kidney 
(nephritis, etc.) ; (4) pulmonary lesions (syphilis, extensive chronic 
involvement, etc.) ; (5) anemias of long standing (secondary anemia, 
leukemias, etc.) ; (6) infections or suppuration of the heart (rheumatic 
fever, suppurative, bacterial endocarditis); (7) congenital medial 
sclerosis of the coronary arteries (Kissane and Fidler) ; (8) microscopic 
evidence of degeneration of the myocardium, etc.; (9) clinical history 
of hypertension (Katz, Mussliner); (10) history of avitaminosis 
(beriberi), and (11) clinical history of infections (diphtheria, etc.) 
which are known to cause myocardial disease. 

We feel that if all the cases of enlargement of the heart in infants 
were carefully studied on this basis, the group of so-called congenital 
idiopathic hypertrophy would dwindle and perhaps eventually disappear. 
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In 1884, a similar situation existed in the study of cardiovascular 
diseases in adults. At this time Bollinger reported a series of cases of 
idiopathic hypertrophy of the heart in adults living in Munich. This 
was at a time when sphygmomanometry was not yet in vogue. How- 
ever, in all the cases of idiopathic hypertrophy examined in 1900 by 
Hirsch, renal lesions (chronic nephritis) were present. 

In 1918, Hecht carefully investigated 185 cases of hypertrophy of 
the left ventricle in adults. After a thorough review of the clinical 
history and the postmortem specimen, he was able to account for the 
cause of the enlargement in all cases. Today one no longer hears of 
idiopathic hypertrophy in adults. We feel that when the knowledge of 
heart disease in children increases so that it equals the present knowled; 
of heart disease in adults, the term congenital idiopathic hypertrophy 
of the heart may disappear from the literature. 

In a study of our seven cases of so-called idiopathic hypertrophy 
(which is the largest series reported), we found pathologic changes in 
the heart muscle in all with replacement fibrosis. Aside from this, 
endocardial fibrosis and vascular changes were found in most of the 
cases. 

Whether this is the result of an intra-uterine infection or one 
was unrecognized in the early days of life, we are not able t 
although either may be likely. Further studies of the mothers during 
tation and of the infants will clarify this point. We are also not able 
exclude the possibility of a congenital “weakness of the germ plasm.” 

It is far better to recognize this group as one of dilatation 
hypertrophy of the heart associated with myocardial degeneration. 
This distinction from the term so-called congenital hypertrophy is not 
merely an academic question. It is important to recognize that we are 
dealing with a diseased heart muscle and not merely hypertrophy. 
When this is realized, we shall regard a markedly enlarged heart in 
an infant as a serious matter, and our treatment of this apparently 
highly fatal condition may be more effective. 


SUMMARY 
A complete review of the literature has been made and the cases 
analyzed. In an analysis of the literature of congenital idiopathic 
hypertrophy of the heart we were able to find fifty-two cases. <A care- 
ful study revealed that of these fifty-two cases only seventeen were 
apparently associated with pure hypertrophy of the heart muscle both 


on gross and microscopic examination. We reexamined all the cases 
reported in the literature in the light of our experience with our seven 
cases. These seven additional cases of dilatation and hypertrophy of 
the heart in infants and children are described clinically and pathologi- 
cally. Careful histologic examination of the heart muscle showed 
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uniformly similar pathologic changes in a group of cases generally 
called congenital idiopathic hypertrophy of the heart. These pathologic 
changes are degeneration and atrophy of cardiac musculature replace- 
ment, fibrosis scarring of the myocardium, endocardial fibrosis and 
vascular changes. A thorough analysis of the roentgenograms was 
made in four cases. Significant electrographic changes have been 
reported in one case. It seems to us that the group of cases of so-called 


congenital idiopathic hypertrophy is probably seldom if ever really 
idiopathic, as has been demonstrated with our newer knowledge of the 
pathology and of the other factors causing dilatation and hypertrophy of 


the heart. 
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News and Comment 


UNIVERSITY NEWS 
Dr. W. H. Park, Director of Laboratories, New York City Depart: 
Health, has been appointed the first Hermann M. Biggs professor of pr 
medicine in New York University and Bellevue Hospital. 


GENERAL 

Bequests and Donations.—The Home for Destitute Crippled 
Chicago, received $20,000, and the Illinois Children’s Home and Aid 
$10,000, under the will of Donald M. Ryerson. 

The Home for Destitute Crippled Children and the Illinois Society 
vention of Blindness, both of Chicago, were each given $2,000 by the wi 
late John Crerar. 

The Children’s Orthopedic Hospital, Seattle, was bequeathed $5,000 u 
will of Mrs. Minnie W. Schalkenbach. 

The Baby’s Hospital of the City of New York and the Hebrew Orpha1 
of New York each received $9,000 by the will of Mrs. Carrie Guggenheit 


( 


Bequests.—Children’s Mercy Hospital, Kansas City, Mo., receive 
$25,000 by the will of Mrs. Emma W. Robinson. 


SOCIETY NEWS 


American Orthopsychiatric Association.—The tenth annual meeti: 
association will be held at the Hotel Pennsylvania, New York, Feb. 23 t 


PERSONAL 
The eminent French pediatrician, M. Hutinel, has been awarded 
of the Chevalier Legion of Honor by the French Government. 
Dr. Alfred F. Hess has been elected president of the Harvey 
1933-1934. 


~ 


CORRECTION 
In the abstracts of the articles by Dr. Clause Jensen published in the 
1932, issue of the AMERICAN JOURNAL OF DISEASES OF CHILDRI 
pp. 1345 and 1346) the word “antitoxin” should read “anatoxin.” 





Abstracts from Current Literature 


Pathology, Bacteriology and Biochemistry 


METABOLISM DURING GROWTH IN A COMMON PIGEON. OscAR RIDDLE, THEO- 
DORE C. NussMANN and Francis G. BENEpict, Am. J. Physiol. 101:251 
(July 1) 1932. 

Metabolism studies on a race of common pigeons (tipplers) show a low 
metabolism immediately after birth or hatching, when the rate of growth is most 
rapid. This is soon followed by the highest metabolism of the life cycle during a 
period of very rapid growth. During the fourth week after hatching the total 
metabolism and rate of growth are in rapid decline. The decline in metabolism 
continues into adult life. 

These changes in the metabolism of the pigeons are quite similar to those 
already known for man, pig, calf and fowl. Nourse, Cleveland. 


HISTAMINE AS THE HORMONE FOR GASTRIC SECRETION. J. Sacus, A. C. Ivy, 
J. P. Burcess and J. E. VANpoLAnH, Am. J. Physiol. 101:331 (July 1) 1932. 


The authors believe from the results of their experiments that histamine is the 
sole gastric secretory excitant in dilute acid extracts of the pyloric mucosa, and 
that histamine may be the gastric hormone. r . 

etn ’ — aig Nourse, Cleveland. 


EXPERIMENTAL PATHOLOGY OF THE LiIveR: VIII. Errects oF CARBON 
TETRACHLORIDE ON THE NORMAL AND ON THE RESTORED LIVER AFTER 
PARTIAL HEPATECTOMY. ALBERT M. Lacguet, Arch. Path. 14:164 (Aug.) 
1932. 

The author states that since carbon tetrachloride has proved of value as an 
anthelmintic in clinical medicine, its toxic effects should be thoroughly understood. 
A single administration of carbon tetrachloride to a normal rat produced central 
necrosis and fatty degeneration of the liver. The maximal lesion was reached 
after twenty-four hours, and the liver was completely regenerated after two weeks. 
Repeated injections induced typical cirrhosis. When chemical injury preceded 
partial hepatectomy, recovery was greatly retarded. Carbon tetrachloride produced 
much less damage in the liver from two to four weeks after partial hepatectomy 
than it did in a normal liver, but two months after partial removal it caused about 
the same damage as in a normal liver. LeMasrer, Evanston, Ii. 


VIOSTEROL IN EXPERIMENTAL Frsprous OsTEITIS. ABRAM JOSEPH ABELOFF 
and Irnw1n Puitie SospeEt, Arch. Path. 14:471 (Oct.) 1932. 

Generalized fibrous osteitis was produced in guinea-pigs by repeated injections 
of parathyroid hormone. The administration of viosterol did not prevent these 
lesions. Theoretically, an antagonism between vitamin D and parathyroid hormone 
may exist, but the authors were unable to confirm this assumption. 


LEMAsTER, Evanston, III. 


OBSERVATIONS ON EXPERIMENTAL MENINGITIS IN RABBITs. S. E. BRANHAM 
and R. D. Litiie, Pub. Health Rep. 47:2137 (Nov. 4) 1932. 


By means of intracisternal injection of virulent meningococci, the authors 
produced meningitis with certainty in 39 per cent of a series of rabbits. It is 
suggested that the variation in virulence of the organisms explains the different 
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results in the animals. Although smears from the exudate covering the brain 
of rabbits dying of meningitis showed gram-negative diplococci, cultures remained 
sterile. Rabbits receiving boiled suspensions of meningococci and those receiving 
filtered suspensions of meningococci showed the same histopathologic changes in 
the brain as the rabbits into which injections of living meningococci had been 
made. These findings suggest that experimental meningitis in rabbits may not 
necessarily be an infection, and that intoxication may also play an important role. 


LEMAsSTER, Evanston 


GUANIDINE AND THE EQUILIBRIUM OF THE IONIZED SALTS IN THI 
SERUM. C. Rosso, Riv. di clin. pediat. 30:492 (April) 1932. 


Sixteen observations were made on dogs, in which the calcium, potassium and 
magnesium of the blood serum were determined before and after guanidine hydro- 
chloride was injected intravenously. The serum calcium in most cases was 
diminished, but in no case to below 8.3 mg. per hundred cubic centimeters, even 
when convulsions occurred. The serum magnesium showed an increase of about 
10 per cent in each case. The serum potassium showed no consistent 


HIGcINs, Bost 


BroLoGic PROPERTIES OF SODIUM TAUROCHOLATE. A. GALLEOTTI-FLO 
di clin. pediat. 30:554 (April) 1932. 


Using solutions of different percentages of sodium taurocholate, the author 
found that from 1 per cent to 1.25 per cent is more efficacious in dissolving pneu- 
mococci (bacteriolysis) than either weaker or stronger solutions. The pneumococci 
surviving the stronger solutions showed attenuated virulence. Accepting the 
clearness of the solution as an index of the degree of bacteriolysis may lead to 
incorrect deductions. 

Sodium taurocholate is a more powerful hemolytic than bacteriolytic agent. 
The addition of blood serum to a solution of sodium taurocholate diminished the 
hemolytic action to one-tenth and the bacteriolytic action to one-half. 

The minimum lethal dose for rabbits is 0.5 Gm. of sodium taurocholate per 
kilogram of body weight, given intravenously in 10 per cent solution. If 20 
per cent blood serum is added to the 10 per cent sodium taurocholate before injec- 


tion, this dose is no longer lethal. Tannese B 


ACTION OF THE HypopHYSEAL HORMONE OF ZONDEK AND \s 
L. MaGnt, Riv. di clin. pediat. 30:918 (July) 1932. 


The author believes that in some of his experimental animals and i ertain 
doses, the hormone of the anterior lobe of the pituitary gland shows an action 
sometimes favorable to, and sometimes inhibiting, development. Until further 
studies clarify the matter, the therapeutic application of this hormon dys- 


pituitarism or hypopituitarism must be regarded as premature. 


Hicains, B 


CALCIFICATION OF TISSUE. GEORG MEYER zU HOrsTE, Abhandl. a. d. Kinderh. 
u. Grenzgeb. 29:1, 1932. 


After a thorough review of the literature, Meyer zu HoOrste separates the 
various theories dealing with calcification into three groups. The first group 
includes theories in which calcification is believed to be a specialized function of 
the cartilage or endothelial cells. The outstanding point in the second group is 
that the tissue to be calcified is altered so that it has an unusual affinity for lime 
salts. Translated literally, this is called the “lime trap” theory. Calcification, 
in the last group, is a pure physicochemical process in which changes in H-ion 
concentration are responsible for the precipitation of calcium phosphate 
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Employing the method devised by Shipley for the study of calcification in 
vitro, the author performed a large number of experiments to determine the 
influence of various substances on this process. 

He concludes that the composition of bone varies with its age, and that this 
variation is due chiefly to the differences in the carbonate content. 

Calcium is attracted to the calcifying area because of an increase in the acidity. 
Free phosphate ions then appear as the result of the action of phosphatase on the 
organic phosphorus compounds. The phosphatase, as shown by Robison and his 
co-workers, is present in the cartilage cells of the provisional calcification zone. 
Precipitation occurs when enough free calcium and phosphate ions are present to 
exceed their solubility product. It is probable that the secondary calcium phosphate 
is the first salt to be precipitated. 

The degree of saturation of the blood serum with calcium and phosphate ions 
probably plays an important role. 

Calcification is inhibited by an increased protein content of the tissue, because 
the protein combines with the calcium. Dextrose also inhibits calcification, not 
because of any acton of its own, but because it breaks down, forming lactic acid, 
which holds calcium in solution. The author suggests that disturbances in carbo- 
hydrate metabolism may be a cause of rickets. A diminution in the amount of 
phosphatase would be unfavorable to calcification, but, as the author states, there 
is no known disease in which the phosphatase is diminished. 


BuRHANS, Lakewood, Ohio. 


EXPERIMENTS ON MEASUREMENTS OF VISCOSITY RELATIVE TO THE WATER 
BINDING OF THE PLAsMA CoLtorps: III. THE WaTeER BINDING OF 
ALBUMIN IN NORMAL BLoop PLAsMA, JOHANNES Jocurims, Arch. f. d. ges. 
Physiol. 230:255, 1932. 


The relation between the viscosity and the albumin concentration of the blood 


plasma of twenty-one healthy children was studied. The author’s results agreed 
with the Einstein formula as modified by Finkentscher and Mark rather than with 
the original Einstein formula. The volume of 1 Gm. of albumin in solution in 
the blood plasma of healthy children was found to be a constant value regardless 


of the concentration. LeMastex. Evanston. Ill 


3ONE CHANGES IN ERGOSTEROL Toxicosis. O. GOTTCHE and B. KELLNER, 

Arch. f. Kinderh. 97:76 (July 22) 1932. 

White rats were fed very large doses of preparations of concentrated activated 
ergosterol until death occurred. Histologically, the bones showed thinning of the 
zone of cartilaginous growth, narrowing of the cortex and thick trabeculae widely 
separated by osteoid growth and medullary spaces. Changes in the internal organs 
and muscles were observed early, but gross changes in the bones were seen only 
in the latest stages. Roentgen evidence of decalcification and thinning of the 
cortex was found only in the most severe cases. There was a tendency for 
spontaneous fractures to develop, but no bowing of the bones occurred. 

Several cases reported as toxicosis due to ergosterol in infants and children 
are briefly discussed. It is shown that the doses in these children were not 
excessive, and that the changes in the bones do not compare with those of experi- 
mentally produced toxicosis due to ergosterol. The author believes that these 
are cases of healing rickets rather than of toxic effects of ergosterol. 


LEMAsTER, Evanston, III. 


FUNCTION OF THE TonsiLs. H. ScHeERF, Virchows Arch. f. path. Anat. 283: 
74, 1932. 
Full-grown rabbits were used in an investigation of the function of the tonsils. 
When colloidal trypan blue or silver or finely particulate india ink was painted 
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on the surface of the tonsils, the material was not taken up by the 

tissue. Spraying of the same substance into the pharynx led to depositi 

the material on the surface epithelium, but it was not transferred to tl 

itself. The surface of the tonsil may mechanically remove foreign particulat« 
matter from inspired air. When the experimental materials were injected into 
the submucous tissues of the nasopharynx and mouth, they were stored in macro- 
phages of the peritonsillar tissue, but did not reach the tonsillar tissue itself, 
indicating that peritonsillar inflammatory processes may result from lymphatic 
transport from the submucous tissues. When the materials were injected into the 
common carotid artery, they were stored in the capillary endothelium, from 
which they were passed to the surrounding tissue. This process was most marked 
in the subepithelial capillaries, the material passing to the surface of the tonsil 
and being excreted. The tonsils may apparently function in the removal of foreign 


aterial from the blood stream. . . ' 
material from the blood Scuuttz, Evanston, Ill. [Arcu. | 


Nutrition 


NUTRITION STUDIES OF Foop Sturrs USED IN THE Porto Rican D RY: 
I. THE VitaAMIn A CONTENT OF WHITE AND YELLOW YAms. JOSEPH H. 
AXTMAYER and D. H. Coox, Am. J. Trop. Med. 12:317 (July) 1932 


The authors used the method of Sherman and Munsell for determining the 


vitamin A values of food stuff. They placed young, healthy, 28 to 29 day old 
albino rats on a basal ration containing no vitamin A but adequate in other 
respects. All of the rats were fed this basal diet and distilled water until their 
weights were stationary or until the general appearance of the animals showed that 
they had been depleted of their store of vitamin A. 

Some of the animals were used as controls and others received, i Idition 
to the aforementioned diet, weighed portions of the white or yellow yam as the only 
source of vitamin A in their diet (six times a week). 

The authors found that the white yam contained approximately 0.25 unit per 


; rellow yam 1 unit per gram. 
gram and the yellow yam t pe BurPEE, Augusta 


THE VITAMIN B CoMPLEX OF CocoNUT WATER. JOSEPH AXTMAY! 
Trop. Med. 12:323 (July) 1932. 


The author placed young, healthy, albino rats from 28 to 29 days 
diet free from vitamin B complex which was adequate in all other respects 
addition to this diet varying amounts of coconut water, coconut water auto- 
claved yeast and coconut water and whole wheat flour were fed t fferent 
groups of these animals. He found that the coconut water taken from the ripe 
fruit was a poor source of the vitamin B (B:) but a relatively good source of 
the vitamin G (B2) factor. ny 


ugust 


LESIONS OF THE NERVOUS SYSTEM RESULTING FROM DEFICIENCY) THE 
VITAMIN B CompLex. H. M. ZIMMERMAN and ETHEL Burack, Arch. 
Path. 13:207 (Feb.) 1932. 


It has long been known that deficiency of vitamin B leads to well defined 
neuromuscular symptoms. In animals these symptoms are manifested as spastic 
paralysis, ataxia, opisthotonos and convulsions. In 1897, Eijkman described non- 
inflammatory atrophic degeneration of the medullary sheaths of the nerves in 
hens fed on a diet of polished rice. He also noted chromatolysis and atrophy 
of the ganglion cells of the anterior horns of the spinal cord. Vedder and Clark, 
in 1912, made similar observations in rice-fed fowls. They found, in addition, 
chromatolysis in the dorsal and ventral root ganglions and degeneration in the 
nerve roots and spinal cord involving the myelin sheaths and axis-cylinders. 
Pigeons fed on autoclaved rice were found by McCarrison to have degenerated 
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fibers throughout the spinal cord and in the nerve roots. Furthermore, the 
sciatic nerves in his animals showed degenerated fibers in 88 per cent of cases, 
and the vagus nerves in about 63 per cent. He concluded that the paralytic 
symptoms were due mainly to impaired functional activity of nerve cells and, 
much more rarely, to their degeneration. 

In none of the twelve animals studied in this contribution was there any gross 
evidence of disease in the central and peripheral nervous systems. Microscopically, 
a peripheral polyneuritis, in the sense of myelin degeneration, was found in the 
sciatic, median and ulnar nerves, the brachial plexuses and the vagus nerves, 
decreasing in severity in the order named and affecting all the animals except the 
two normal controls. The neuritis implicated the bilateral nerves to an equal 
degree, was as marked in the proximal as in the distal portions of each nerve 
and appeared to parallel in severity the duration of the clinical symptoms, except 
in the starvation controls, in which paralytic manifestations did not develop. 

In none of the animals were changes found in the spinal nerve roots. Tigrolysis, 
pigmentation and acute swelling were present in an occasional anterior horn 
motor cell in the spinal cords of all the animals. An occasional black ringlet of 
myelin degeneration was found by the Marchi method in the experimental animals, 
as well as in the controls. Sudan III preparations of the spinal cord were 
invariably normal, as were the modified Weigert preparations, except in dog 1. 
In this animal (which was on a highly purified diet during the whole course of 
the experiment) there was degeneration of the fasciculus gracilis demonstrable 
not only in Kulschitsky preparations, but in Marchi and Nissl preparations as 
well. With the latter stains, it was seen that the median dorsal fasciculi con- 
tained regressive glia—microglia and myeloclasts. 

In Spielmeyer preparations of all the spinal cords of the normal controls, the 
fasting controls and the animals on a vitamin B-deficient diet, there were found 
disseminated, large, irregular, unstained areas involving motor as well as sensory 
tracts. In serial sections stained by this method it was noted that the unstained 
patches in no two consecutive preparations occurred in precisely the same location. 

In his conclusion the author states that extensive demyelinization was present 
in the sciatic, median, ulnar and vagus nerves and in the brachial plexuses of 
dogs deprived of the water-soluble B vitamins. The destruction of myelin was 
most severe in the sciatic and least severe in the vagus nerves of all the animals 
subsisting on a vitamin B-deficient ration. The extent of the anatomic alterations 
in the peripheral nerves varied in direct proportion to the severity and duration 
of the paralytic symptoms. Peripheral polyneuritis of the same type, but of less 
degree, was present in the control animals, which were entirely deprived of food 
but supplied with an adequate amount of the B complex. Changes in the ganglion 
cells and disseminated foci of myelin destruction in the brain or spinal cord could 
not be held responsible for the clinical symptoms of this nutritional disorder. 
Dogs deprived wholly or in part of the thermostable B factor showed large zones 
of degeneration and vascular proliferation in the vermis of the cerebellum and in 
the region of the substantia gelatinosa rolandi. The dog that had subsisted 
throughout the entire experimental period on the highly purified ration deficient 
only in the heat-stable factor (B) evidenced degeneration in the fasciculus gracilis 
of the spinal cord. 


WINKELMAN, Philadelphia. [ArcH. Neuro.. & Psycutat.] 


GROWTH-PROMOTING PROPERTY OF HEATED AND Raw MILK COMPARED. 
LEsLIE C. FRANK, F. A. CLARK, W. H. HASKELL, M. M. MIL te_er, F. J 
Moss and R. C. Tuomas, Pub. Health Rep. 47:1951 (Sept. 23) 1932. 


In a study involving over 3,700 children between 10 months and 6 years of age, 
there was no significant difference between the average height or the average 
weight of the children who had received heated milk and those who had received 
raw milk. No difference was noted between the two groups from the standpoint 
of supplementary foods in the diet, except for a more prolonged use of cod liver 
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oil in the group receiving heated milk, and after investigation this factor was 
shown to be practically negligible. However, the children receiving raw milk 
showed a definitely higher incidence of diphtheria, scarlet fever, intestinal dis- 
turbances and rickets. LeMaster, Evanston, 


THE CHEMICAL IDENTIFICATION OF VITAMIN C. LEsLieE J. Harris, [sos 
Mitts and J. R. M. Innes, Lancet 2:235 (July 30) 1932. 


A specimen of hexuronic acid (derived from suprarenal glands and furnished 
by Professor Szent-Gorrgyi) was found to have antiscorbutic action both by means 
of a striking curative test and by the tooth structure method. One milligram 
of the hexuronic acid (an old specimen) was found to have an activity somewhat 
rez han Pe. ) juice. - en 
greater than 1 cc. of orange juice LANGMANN, New York 


THE RELATION OF ULTRA-VIOLET LIGHT TO NUTRITION. HARRIETTE ( 
Lancet 2:325 (Aug. 13); 377 (Aug. 20) 1932. 


This excellent review of the subject of ultraviolet irradiation as to its 1 

to rickets and osteomalacia and its other effects on the organism constitut 
Oliver-S r lec : 32 . “ye 
liver-Sharpey lectures for 1932. LANGMANN, New York 


SIGNIFICANCE OF ACETONEMIA IN PERIODIC VomITING. A. B. MARFAN, 
de méd. d. enf. 35:505 (Sept.) 1932. 


With a view to clarifying the relation between cyclic vomiting and the 
acetonemia which accompanies it, Marfan reviews the accepted theories concern- 
ing the origin and the destruction of the ketone bodies. In an extensive monograph 
he describes the various forms of acetonemia, dwelling particularly on the types 
following deprivation of carbohydrates and those seen in diabetes mellitus. Among 
the disorders of childhood commonly showing an excess of ketogenic bodies in 
the blood and urine are periodic vomiting and certain febrile states not usually 
accompanied by vomiting, such as measles, scarlatina, influenza, diphtheria, typhoid 
fever and tuberculous meningitis. Certain predispositions are frequently aroused, 
as shown by the recurrence of acetone in subsequent bouts of fever among those 
who recover. Surgical or chloroform anesthesia is responsible for a grave form 
of acetonemia, which might readily explain the numerous accidents which follow 
such administration. It probably induces an altered metabolism in the liver, with 
a diminution of glycogen. Further disorders in which the patient manifests marked 
increase in one or all of the ketone group are the uncontrollable vomiting of 
pregnancy, hyperthyroidism, dysentery, cholera, pernicious anemia and abscess and 
fatty degeneration of the liver. 

The acetonemia developed in these conditions is usually imputed to 
insufficiency, but such failure of liver function has been considered from differer 
points of view. Formerly when the liver was considered as the principal 
of ketolysis, it was believed that acetonemia was due to the insufficient combustio1 
of ketone products. The investigations of Snapper have shown the error 
conception. Marfan discusses at length the view of Maranon that the 
failure is concerned solely with the glycogenic function, resulting in a hypogl 
and the theory of Widal and his pupils, namely, that if hypoglycemia is 
cursor of acetonemia it would be difficult to explain the good results that 
follow the use of insulin in periodic vomiting. The latter observers believe that 
insulin has antiketonic properties entirely apart from its recognized function 

It is clear, however, that if a derangement of the liver is responsible for 
certain types of acetonemia, it is permissible to question whether such derang 
ment always is the essential cause of the “insufficiency,” since in many cases i 
could readily be only an associated factor. For example, could not acet i 
depend on a perversion of metabolism, setting free an excess of ketogenic 
such as fatty acids or amino-acids? 
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With respect to the relation between periodic vomiting and acetonemia, it is 
readily shown that the latter is not due, in these cases, to hunger or starvation, 
nor is the vomiting due to an intoxication by acetone or its products. In experi- 
mental poisoning with these substances, vomiting does not appear as a major 
symptom. One may conclude, therefore, that periodic vomiting and acetonemia 
are two concomitant consequences of the same basic disturbances and do not 
stand in the relation of cause and effect. Three postulates have been advanced 
to clarify this joint etiology. The first is the theory of hepatic origin; another 
ascribes the conditions to insufficient ketolysis, and the third assumes an excessive 
ketogenesis. The author believes that the latter assumption is the most logical; 
he contends that gross and as yet entirely obscure metabolic changes elaborate 
a poison, similar in its action to chloroform, with the dual properties of an emetic 
and a liberator of amino-acids and fatty acids. The agencies responsible for this 
brusque perturbation of exchange will be the subject of further investigation by 
Marfan and his associates. AmeEssE, Denver. 


INFLUENCE OF HyprRIc NOURISHMENT ON Bopy DEVELOPMENT AND GENESIS 
oF GOITER AND THYROID DysFuUNCTION. R. CoLeELta, Riv. di pat. nerv. 
37:355 (March-April) 1931. 


The author, who has investigated the origin of goiter and thyroid dysfunction 
from both a clinical and an experimental standpoint in relation to hydric nourish- 
ment, reaches the following conclusions: 1. Goiter, bodily development and thyroid 
dysfunctions are directly correlated with the use of certain goiter-producing waters. 
2. The use of such water from birth and thereafter for a long time produces in 
mammals under experiment hypertrophy of the thyroid and morphologic changes 
of the body as represented by a retarded bodily development associated with a 
precocious somatopsychic development. 3. The goiter-producing water produces in 
man an enlargement of the thyroid gland that occurs in endemic form among the 
populations, and especially amorf& the women. 4. In the more advanced stage, from 
the simple hypertrophy of the thyroid the exophthalmic type of goiter may develop. 
Besides, other thyroid dysfunctions may be observed with particular reflection on 
the menstrual period, pregnancy and the menopause. It follows that simple 
goiter and its exophthalmic type (Flajani-Basedow disease) may represent the 
first and the last link of a chain of intermediary conditions which seem to 
uphold the conception of unity of the so-called hyperthyroid syndromes. Various 
intermediate stages of such conditions may acquire a familial character, developing 
in various members of the family. 5. The mental disturbances which may 
accompany the various types of exophthalmic goiter, and which in the typical 
form of the disease are represented by elementary mental disorders involve more 
the emotional side of mental life. Rarely, typical manic or depressive attacks or 
acute confusional hallucinatory stages or schizophrenic manifestations, though 
atypical in type, occur. For the development of such mental conditions, however, 
the hydric factor is not the only one to be taken into consideration. 6. Concerning 
the pathogenesis of the condition, the author believes the thyroid to be the funda- 
mental element. In the thyroid, infectious or toxic elements may determine the 
modification of the quality of the colloid substance, which, therefore, would 
influence abnormally the nerve tissue, especially the sympathetic system. 7. In 
regard to the active principle of the goiter-producing water, the author believes 
that it contains specific germs or a toxic substance liberated by germs, which 
directly affect the thyroid tissue. The experiments of the author do not allow 
him to establish definitely the exact nature of the toxic or infectious agents. 8. The 
hydric type of thyroid involvement is only one type of goiter-producing condition, 
as the author believes that hypertrophy of the thyroid and exophthalmic goiter 
may be due to more than one pathogenic element. 9. Along therapeutic lines, 
the author advises the removal of a certain group of waters which he has particu- 
larly studied and which he considers to be goiter-producing. He advises the use 
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of opotherapy (serum of thyroidectomized animals), diathermy and galvani 
of the thyroid, and finally radiothermy and surgical removal. 


FERRARO, New York. [Arcu. NEuroL. & Psycu 


CHANGES IN INTESTINAL FLORA IN INFANTS NOURISHED ON EXPRESSED H 
Mix. B. Epstein and O. Jetinexk, Arch. f. Kinderh. 95:194 (F 
1932. 


The authors found that of twenty-three premature infants and _thirt 
full-term infants nourished for three months on expressed human milk 
twenty-nine continued to show the predominance of the bifidus vegetatio1 
twenty-eight showed a mixed colon bacillus flora. Seven of those show 
colon bacillus flora were put directly to the breast, and within seven 
showed a return to the predominance of the bifidus vegetation. 


LEsLIE, Evanston, 


EFFECT OF ULTRAVIOLET LiGHT IRRADIATION ON GROWING RATS OF 
Nutrition. H. Biscuorr, Arch. f. Kinderh. 97:136 (Sept. 9) 1932 


Irradiation by artificial ultraviolet rays caused increased growth in 
of growing rats that were kept in a state of poor nutrition produced by a r 
diet. The growth of rats in good nutritional condition and of young nursi1 
was not affected by ultraviolet irradiation of various durations. 


LEMAsTER, Evanst« 


CAUSE OF DEATH IN ACETONEMIC VomMITING. F. GOEBEL, Arch. f. 
97:144 (Sept. 9) 1932, 


The author discusses various theories concerning the cause of death in \ 
due to acetonemia. The clinical course of an infant who vomited ex 
because of a volvulus, and the observations at autopsy are described. Deh 
is considered to be the chief cause of death in acetonemic vomiting. 
may be neither infection nor encephalitis in these cases. 


LEMASTER, Evansto 


EFFECT OF VARIOUS SALTS ON THE NITROGEN METABOLISM IN 
G. Weser, Arch. f. Kinderh. 97:160 (Sept. 9) 1932. 


No change in nitrogen metabolism could be demonstrated in infants giv 
doses of sodium chloride and calcium chloride. However, the administrat 
calcium citrate caused a reduction in the excretion of nitrogen. The 
accepts Berg’s theory that alkalis, by neutralizing the acid products of met 


spare the nitrogen. E sii seven. Wenmsice 
-EMAS ZR, ILvansto! 


Soy Bean FLourR IN INFANT AND CHILD Nutrition. R. O. Lunz 
Kinderh. 97:172 (Sept. 9) 1932. 


Soy bean flour was used in the milk formulas of infants and in sou 
and other foods for older children. It was well taken and seemed to 
the general nutrition favorably. No gastro-intestinal disturbances occu! 
moderately constipating effect from the flour was noted. 


LEMASTER, Evanst 


INFANTILE PRE-BERIBERI (SAUGLINGSVORKAKKE). T. SATO, J. Pediat. 
Feb. 20, 1932, no. 381, p. 207. 
“Infantile pre-beriberi” was first considered as a clinical entity by A. 
1929, who defined the condition as one of potential infantile beriberi devel 
. = . . . . . . . 
a nursling fed breast milk which is deficient in vitamin B, as proved 
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Arakawa test. The author studied seventeen cases of infantile pre-beriberi and 
found that the condition is prevalent in infants about two months after birth. The 
prognosis is good, and the treatment is to be directed toward the adequate admin- 
istration of vitamin B to the nursing mothers. It is not necessary, therefore, to 
withdraw the breast milk from the infant’s diet. Occasionally, the condition 
progresses to the more severe forms of infantile beriberi or intoxication from 


human milk, both of which demand more vigorous treatment. 
Kato, Chicago. 


EFFECT OF THYROID FUNCTION ON RESIDUAL NITROGEN OF THE BLoop. S. 
Hamapa, J. Pediat. (Tokyo), Feb. 20, 1932, no. 381, p. 218. 

The author produced hyperthyroidism in rabbits by experimental administration 
of from 0.001 to 0.5 mg. of thyroxine per kilogram of body weight, by oral, 
rectal, subcutaneous, intramuscular, intraperitoneal, intravenous and_ subthecal 
routes for from five to ten days. Quantitative determinations of residual nitrogen 
in the blood were made daily, which revealed that the values began to increase 
within a few days of the first administration of thyroxine and reached their peak 
in from five to ten days, when an increase of from 1 to 5 mg. was noted. After 
the cessation of the treatment, the values continued to remain at a level much 
higher than that before the administration. The increase appeared to be directly 
proportional to the amount of thyroxine administered. Kato, Chicago. 


Tue BLoop PicTurRE IN STARVATION. K. SAKat, J. Pediat. (Tokyo), Feb. 20, 
1932, no. 381, p. 289. 

A series of experiments in which the author produced acidosis and alkalosis by 
the injection of dextrose, Ringer’s solution and sodium bicarbonate solution in 
rabbits after ten hours of starvation are reported. The blood picture seen in 
acidosis after the injection of dextrose and Ringer’s solution differs markedly 
from that seen in alkalosis produced by sodium bicarbonate solution. In acidosis 
there is a great leukocytosis, with relative increase in polymorphonuclear 
neutrophils and consequent decrease in lymphocytes. There is a definite shift 
to the left. This corresponds with the blood picture seen in the leukocyte count 
of sympathetic nerve stimulation. In alkalosis, on the other hand, there is a 
leukopenia with a relative increase of lymphocytes and a consequent decrease of 
neutrophils. There is no nuclear shift. This picture corresponds to that seen in 


stimulation of the vagus nerve. Kato, Chicago 


Prenatal Conditions 


FREQUENCY AND CAUSES OF PREMATURE Brrtus. D. P. Murpny and J. E. 
Bowman, Am. J. Obst. & Gynec. 23:273 (Aug.) 1932. 

The 238 premature infants forming the basis for the present study represented 
8.2 per cent of 2,876 consecutive live births taking place during the period studied. 
Of the 238 premature labors, 47 (19.7 per cent) were induced and 191 (80.3 per 
cent) were spontaneous. Of all spontaneous premature labors, the cause of 58 
per cent could be determined. Disease or abnormality of the uterus, its contents 
or appendages was responsible for 73 per cent of the cases in which the cause was 
known. No cause for prematurity could be found in approximately 42 per cent of 
spontaneous births. Spontaneous premature births of an unknown cause were 
equally frequent in colored and white women. Women under 19 years of age give 
birth more frequently to premature infants, than do those who are older. The 
incidence of premature births appears to be greater in women who have been 
previously delivered prematurely than in others. ZIEGLER, Minneapolis. 
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COAGULABILITY OF BLOOD IN PREGNANCY. P. B. BLAND and L. Go! N, 
Am. J. Obst. & Gynec. 23:815 (June) 1932. 


Determinations of the coagulation time were made for 100 nonpregnant en 


and for 400 gravid women in the various periods of pregnancy. Additional tests 
were performed on 100 patients during the lying-in period. It was found that only 
36 per cent of 100 normal nongravid persons had a clotting time ranging between 
one and five-tenths and two and five-tenths minutes, whereas in 349, or 87.2 per 
cent of the 400 pregnant women examined, the coagulation was completed | re 
two and five-tenths minutes. These results indicate that coagulability of the od 
is relatively increased in pregnancy. Because of the small differences in the tting 
time of the pregnant and nonpregnant persons, the authors consider that test 
employed cannot be relied on to disclose the efficiency of the mecha of 
coagulation. The results of the test in the puerperal period show that there is 
a rather sharp tendency for the readings to return to the values found in t - 
gravid state. ZIEGLER, Minneap 


SoME PRACTICAL ASPECTS OF HYPOTHYROIDISM. S. C. BRECKINRIDGE, 
Obst. & Gynec. 23:871 (June) 1932. 


The fact is emphasized that from slight to moderate degrees of hypothy: sm 


may be causal factors in amenorrhea and, more frequently, menorrhag nd 
probably abortion, miscarriage, premature labor and death of the fetus. po- 
thyroidism is one of the more frequent causes of menorrhagia and be 
excluded before one resorts to the curet, radium, roentgen therapy or al al 
section. ZIEGLER, Minneay 

CLEIDOCRANIAL DysosTosis. R. N. KLEMMER, PAUL O. SNOKE and < 

Cooper, Am. J. Roentgenol. 26:710 (Nov.) 1931. 

A girl, aged 15, healthy, in the ninth grade in school, has no member of her 
family with defective clavicles or abnormal dentition. She is well ed, 
walks stiffly erect with most of her weight on her heels, and is able to play tennis 
and swim without ill effects. There is a tendency to brachycephaly, d the 
frontal bosses are moderately prominent. The anterior and posterior nels 
are about one-half inch (1.27 cm.) in diameter. The clavicles are absent ept 
for sternal stumps 2 inches (5 cm.) long, and the two deltoid promine: an 
be readily approximated anteriorly. Secondary sex characteristics ar vell 
developed. Roentgenograms reveal an open bregma and failure of ossificati ng 
the sagittal suture. There is an osseous defect in the right supra-orbita ge, 
Many deciduous teeth are present, and numerous permanent teeth are unerupted and 
malposed. The ribs show the wavelike deformity of rickets, and there are slight 
bony changes and defects in the scapula and the hands. The only th is 
palliative; it consists of orthodontic treatment and, occasionally, correction me 
of the skeletal abnormalities which interfere with function. In this case there 
was apparently no hereditary factor. Sense. Chi 
CONGENITAL MALFORMATIONS OF’*THE HANDS. ALLEN B. KANAVEL, Ar rg. 

25:1 (July) ; 282 (Aug.) 1932. 

Attempts have frequently been made to classify congenital deformities the 
hand. The various theories advanced as to an etiologic factor are usually restricted 
to certain groups of these deformities rather than a consideration of all dei ities 
in a single group. The author has shown that no theory explains su linical 
conditions as lobster-claw hands, ectrodactylism, clubhand, brachydactylism, 
gigantism and hypodactylism. In anatomic and functional studies of the hand 
it was demonstrated that ulnar and radial divisions are found definitely separated 
by a fibrous partition attached to the middle metacarpal bone. The tendon 


and tendon sheath of the middle finger are associated with the ulnar space. 
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The tendon and tendon sheath of the thumb are completely separated from the 
tendons of the four fingers. Recognition of these embryologic conditions makes it 
possible to explain different malformations on the basis of varying degrees of 
impairment of growth having origin in the germ plasm. 

In a study of sixty patients, taking into consideration the etiologic factors 
obtained from the history and the nature of the deformities, the author was able 
to classify all deformities under three headings: 1. Moderate impairment of 
growth with disorientation. Such clinical conditions as hyperplasia, polydactylism 
and hyperphalangism were explained on the basis of an injury to the germ plasm 
which resulted in moderate impairment of growth. 2. Severe impairment of 
growth, with hypoplasia and aplasia. Such clinical conditions as amputations, in 
whole or part, hypoplasia and aplasia of digits and lobster-claw hands, were 
accounted for by injury to the germ plasm, which resulted in severe impairment of 
growth. 3. Combinations of moderate and severe impairment of growth. This 
classification eliminates some of the previously advanced theories, such as that 
amniotic bands are the cause of malformations or that reversion to type is 
responsible. The history of heredity was not rejected, for the hereditary feature 
was marked in this series as well as in others reviewed. Detailed methods are 
described for the treatment of the various malformations. 


KaAIsER, Rochester, N. Y. 


CONGENITAL MALFORMATION OF THE BILE Ducts: REPORT OF THREE CASES 
IN ONE Famiry. Lewis K. SwEEt, J. Pediat. 1:496 (Oct.) 1932. 


Three infants of a single family showed congenital atresia of the bile ducts. 
3ecause the bile capillaries were replaced by solid cords of epithelial cells and 
because two of the infants also had cardiac anomalies, the author believes that 
the atresia of the bile ducts was due to maldevelopment rather than to an 
infectious process. The clinical course, operative notes and observations at 
autopsy are recorded. Six similar familial cases are listed from the literature. 


LeMastTER, Evanston, III. 


ANATOMY AND PuHySIOLOGY OF CONGENITAL CARDIOVASCULAR DISEASE. A. 
CARLTON ERNSTENE, New England J. Med. 207:523 (Sept. 22) 1932. 

The author, using Dr. Maude Abbott’s classification, has made the following 
observations : 

Group I. Acyanotic group. In this group there is no abnormal communication 
between the pulmonary and systemic circulations and, therefore, no cause for con- 
genital cyanosis. 

(a) The most important condition of the group is coarctation of the aorta of 
the adult type. This consists of a localized stenosis or atresia of the descending 
arch of the aorta at the point of insertion of the ductus arteriosus. Cardiac enlarge- 
ment is usually, but not always, present. One of the most striking features of the 
condition is the development of collateral arterial circulation between the branches 
of the aorta above and below the site of stenosis. 

(b) Subaortic stenosis is a condition in which the cavity of the left ventricle is 
encroached on by a narrow zone of thickening of the endocardium a short distance 
below the aortic valve. The defect is commonly attended by hypertrophy of the 
left ventricle. 

(c) Idiopathic congenital cardiac hypertrophy is another example of the 
acyanotic type of congenital heart disease. In this condition an abnormally large 
heart is present at birth, the hypertrophy usually involving the left ventricle more 
than the right. The heart valves are normal. Microscopic examination of the 
myocardium reveals degeneration of the muscle fibers with increased fibrous tissue. 

Group II. Defects giving rise to arteriovenous shunts with possible transient or 
terminal reversal of flow. This group is composed of localized defects of the 
interauricular, interventricular and aortic septums and uncomplicated patency of 
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the ductus arteriosus. Individual defects of this kind are much less com: 
are similar defects combined with other congenital cardiovascular anom 
uncomplicated defects are accompanied by a leakage of blood from the 
the venous side of the circulation. 

Group III. Cyanotic group. In this group are included all those 
cardiac defects accompanied by permanent cyanosis. In almost all inst 
combination of two or more cardiac defects is found at necropsy. 

The most frequent of all combinations of congenital cardiac defect 
tetralogy of Fallot, consisting of a defect of the ventricular septum, pul: 
infundibular stenosis, dextroposition of the aorta and hypertrophy of 
ventricle. In order that cyanosis may result from a venous-arterial shu 
one third of the total blood volume must pass through the shunt. Cl 
the fingers and toes usually is present. In the earlier stages, the pati 
have slight dyspnea at rest, or none, even though there is definite cyan 
the later stages, examination of the blood commonly reveals an increas« 


number of red blood cells, reaching as high as 12,000,000 per cubic milli 


There is an accompanying increase in the total volume of blood. The vis 


the blood also is increased. Qirdaieniac 
TENGENBACH, 


Diseases of the New-Born 


HAEMORRHAGIC DISEASE OF THE NEWBORN. NORMAN B. Capon, Lar 
(Oct. 22) 1932. 


This disease presents a clearcut clinical syndrome characterized by the 


onset, generally between the first and fifth day of life, of hemorrhag« 
external) without obvious cause. The frequency is variously stated at 
600 to 1 in 300 births. The author reports 28 instances that came 
personal observation. No light is shed on the etiology. 

Intramuscular injections of citrated blood are recommended to be give 
two hours if necessary. The average amount of blood given was 29 
two occasions I have transferred the donor’s blood into the baby’s 
longitudinal sinus, but the operation is difficult, dangerous and not to be 
mended.” There were three deaths in the series of twenty-eight case 


| 


LANGMANN, New 


RESUSCITATION OF INFANTS. J. B. BLarIKLeEy, Lancet 2:1001 (Nov 


The author wishes to put on record the success that has attended 
carbon dioxide in the midwifery practice of Guy’s Hospital in the past 
He cites the advantages of the closed method of administration with a 


face piece. Pure oxygen plus from 5 to 7 per cent carbon dioxide w 


LANGMANN, New 


CYANOSIS AND HEMORRHAGE LOCALIZED IN THE HEAD AND NECK 
Born INFANT. ANDERODIAS and MAHON, Bull. Soc. d’obst. et 
22:356 (May) 1932. 


The infant was the fourth child of a woman aged 27. He was bor: 
after a normal delivery and weighed 3,000 Gm. There was an intense 
cyanosis of the head and neck, with numerous subcutaneous and sub: 
petechial hemorrhages. He breathed with difficulty, and it was necessary 
artificial respiration. A lumbar puncture at the age of 9 hours showed a 
but distinctly bloody fluid. Respirations continued laborious, paroxysms « 


were frequent, and it was necessary to administer oxygen. After three « 


cyanosis gradually disappeared, and the infant breathed normally. The 1 
were present at the age of 15 days, when the infant was discharged 
in good health. The initial loss of weight was 300 Gm. In discussing 
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cause for the condition, the authors excluded syphilis, stating that the child was 
slightly anemic, with a red blood cell count of 4,800,000 as compared with a 
normal count of 6,000,000; that he showed a decrease in blood coagulation, the 
time he required being fifteen minutes as compared with a normal time of from 
seven to eight minutes, and that there was an increase in bleeding, the time he 
required being eight minutes as compared with a normal time of three or four 
minutes. The authors believed that the blood findings were sufficient to explain 
the tendency toward hemorrhage, but they were unable to explain the exact 
localization of the cyanosis and hemorrhage to the head and neck. 


ABSTRACTOR’S COMMENT.—It is possible that the localization of the cyanosis 
may be explained by the pressure of an abnormally large thyroid or thymus or of 
some tumor on the jugular or other veins. Sahler (Wien. klin. Wcehnschr. 42:622 
[May 2] 1923) reported several cases of transient cyanosis of the face, arms and 
upper part of the body in the newly born, which were assumed, because of the 
fluoroscopic demonstration of a broad shadow in the region of the right auricle, 
to be due to the presence of some obstruction to the superior vena cava. 


GLASER, Rochester, N. Y. 


SEPTICEMIA IN A NEwWLy Born INFANT CHARACTERIZED BY SEVERE ICTERUS. 
J. A. Bauza and C. M. DomIncueEz, Arch. de pediat. d. Uruguay 3:257 
(June) 1932. 

The condition occurred in a male infant, 2 days old. The septicemia developed 
from an infected umbilical cord. Severe icterus developed rapidly. The stools 
were acholic, and there was much hemorrhagic manifestation. Death ensued on 
the sixteenth day. The liver and spleen were large. The authors believe that 
in this case a hemorrhagic diathesis was coexistent with the umbilical infection, 
and that the excessive hemorrhagic manifestations must be explained on that basis. 


ScuLutz, Chicago. 


THE STRUCTURE OF THE THYROID IN THE NEw-Born. V. I. KrinsxkajA, Frank- 
furt. Ztschr, f. Path. 43:41, 1932. 


Contrary to the results of other research, colloid substances were found fre- 
quently in the thyroid in the new-born. In only three of the fifty thyroids 
examined was colloid missing. Fully developed follicles were regularly present. 
The author, whose material was taken from Baku, Russia, states that at present 
she is unable to explain the discrepancies between her findings and those reported 


oy western European investigators. i. ee 
by western a vereeens AvutHor’s SumMaARY. [ArcH. PaTu.] 


SUPRARENAL HEMORRHAGE. A. Kraus, Frankfurt. Ztschr. f. Path. 43:372, 1932. 


Hemorrhages of the suprarenals may cause in rare instances a hemorrhage into 
the loose connective tissue around the kidneys. Perforation of such hemorrhages 
into the abdominal cavity in the adult is rare in contradistinction to such per- 
forations in the new-born. Repeated hemorrhages into the suprarenals might 
occasionally form large bloody cysts. Small hemorrhages often constitute an 
incidental finding, but larger hemorrhages into both suprarenals are fatal. Clini- 
cally, patients suffering from hemorrhages into both suprarenals reveal a pseudo- 
peritonitic complex of symptoms (abdominal pains and rigidity, intestinal spasms, 
obstipation and vomiting). Such clinical findings, which are explained at autopsy 
by hemorrhage into both suprarenals, however, are not common. The pathogenesis 
of such hemorrhages is not fully understood at the present time. It is possible 
that the peculiar structure of the suprarenal vein constitutes a factor in the 


explanation of these hemorrhages. Sapuir, Chicago. [Arci. Patu.] 
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CEREBRAL INJURY IN NEW-BORN CHILDREN CONSEQUENT ON BrirtTH TRA 
WITH AN INQUIRY INTO THE NORMAL AND PATHOLOGIC ANATOMY OI 
NEUROGLIA. ERIK RypDBERG, Acta path. et microbiol. Scandinav., 1932, 
1G). BI. 


In the human fetus the glia to a large extent forms a syncytium. The evid 
points to its ectodermal origin. In the new-born fatty substances accumul 
normally about glia cells and their expansions. These fatty substances may 
material for the myelinization of nerve fibers. The regressive changes in the 
and nerve fibers in injuries to the brain in the new-born are essentially 
same nature as those that occur in injuries to the brain later in life. The n 
fibers are more resistant than the fetal glia, which readily undergoes softenit 
Phagocytic fat granule cells may come from different sources. That intracrani< 
hemorrhages in the new-born are so frequently multiple indicates that the) 
due to general disturbances of the intracranial circulation in the course of 
but local vascular injuries may occur also as in tentorial tears. In sevent 
new-born infants, gross intracranial hemorrhage, by far most commonly menin 
occurred in fifty-eight; hemorrhage into the brain tissue or ventricles was f 
in twenty-eight of the seventy-five cases. Subependymal hemorrhages are 
acteristic of premature fetuses. Microscopic capillary hemorrhages are 
constant in the new-born. In thirty-four new-born infants with major cerel 
symptoms, considerable intracranial hemorrhage accompanied by softening 
found in all except six cases in which degenerative changes were present. 
of brain trauma in birth may run their course without symptoms. Account 
given of necropsies in forty-eight instances in which there were major ce! 
symptoms during the first few days of life, followed by survival for one year or 
longer. Only nine of these infants could be grouped as normal; one-third were 
classed as idiots or imbeciles; the mentally retarded numbered ten, and there 
were nineteen epileptic infants. In the chapter on treatment the value the 
injection of blood (universal donor) into the superior longitudinal 


emphasized. ores 
° AvuTHor’s Summary. [ArcH. Pat 


Acute Infections 


DIPHTHERIA TOXIN-ANTITOXIN AND Toxortp: A Comparison. W. H. 
and May C. ScHrRopER, Am. J. Pub. Health 22:7 (Jan.) 1932. 


A brief history of the development of toxin-antitoxin and toxoid is 
and results are compared. Conclusions are drawn from the use in 750,000 
dren in New York City, 80 per cent of whom were immunized by three weekly 
injections of toxin-antitoxin. No accidents occurred in this series. To obviate 
the possible danger of sensitization to horse serum, goat serum was subst 
in part of this series. 

The best preparation of toxoid is made by the method of Ramon, who det 
fies with a diluted solution of formaldehyde (1:10). The potency may be furt! 
increased by the addition of alum to make a 0.2 per cent to 0.5 per cent soluti 
The final potency of the toxoid depends, of course, on the potency of the origin< 
toxin. 

The dosage of toxin-antitoxin is three injections of 1 cc. each. In a 
group treated by the authors, success was obtained in 90 per cent. 

The dosage of toxoid is two injections of 1 cc. each, each cubic centimeter to 
contain eight antigenic or flocculation units per cubic centimeter. They obtained 
successful results with this in 94 per cent. There is, however, an occasional 
cutaneous irritation in children of school age. The most desirable age for 
immunization is from 6 to 9 months. 

A comparison of results follows: (a) diphtheria toxin-antitoxin, 90 per cent 


7 


immunized; (b) diphtheria toxoid, 93.7 per cent, and (c) diphtheria toxoid (plus 
alum), 98.2 per cent. ParKER, Rochester, N 
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THE HAEMOLYTIC STREPTOCOCCUS AND SCARLET FEvER. TT. Toyopa, J. 
MorIwakI and Y. Furaai, Brit. J. Child. Dis. 29:83 (April-June) 1932. 


Two hundred and seventy-three cases of scarlet fever were studied during 
an early stage of the disease. Except for seven cases of surgical scarlet fever, 
all of the patients showed hemolytic streptococci in the throat. Even in the 
convalescent stage, 44 per cent of the patients showed positive cultures of the 
throat. 

Of 119 strains of scarlet fever streptococci, 89.1 per cent were found capable 
of producing Dick toxin. : 

Immunization against scarlet fever with hemolytic streptococcus toxin pro- 
duced symptoms such as fever, vomiting and nausea, generalized rash and even 
itching, similar to those of scarlet fever, in from 2 to 8 per cent of the cases. 
However, no hemolytic streptococci were recovered from the throat. A positive 
Schultz-Charlton phenomenon was noted in the immunized patients in whom a 
rash developed. It was also found that the serum or urine of a patient with scarlet 
fever in the early stage contained Dick toxin. 

The authors conclude that the scarlatiniform rash produced by the scarlatinal 
streptococcus toxin is identical with a scarlet fever rash, and that the scarlet 
fever rash is caused by the streptococcus toxin. LANGMANN, New York. 


RETURN CASES OF SCARLET FEVER AND THEIR PREVENTION. J. D. ROLLEsS- 
TON, Brit. J. Child. Dis. 29:91 (April-June) 1932. 


During three and one half years, 2,821 patients who had had scarlet fever 
were discharged from the Western Hospital (London County Council) to their 
homes or institutions from which they had been admitted, and discharge was 
followed within twenty-eight days by the readmission to the Western Hospital 
or other hospitals of 44 (1.5 per cent) of them with recurrent cases. 

According to the author, this study does not bring any new facts to light 
but confirms the conclusions of preceding reports, namely, the unimportance of 
desquamation, the frequency of rhinitis among infected patients, the higher inci- 
dence of recurrence during the cold season, the age distribution (the majority of 
patients were from 4 to 11 years of age) and the greatest frequency of recur- 
rence within the first fortnight after the patient’s discharge. 

On discharge the patient’s friends are given the following notice: 

1. If practicable, for three weeks after leaving hospital, the patient should not 
sleep in the same bed as children who have not had scarlet fever. 

2. During this period articles used by the patient (such as cup, plate, spoon, 
handkerchiefs, towels and toys) should be kept distinct from those used by other 
children. 

3. The patient should not attend school for two weeks. 

The aforementioned precautions are especially important in the case of patients 
who have a discharge from either the nose or the ears. 


LANGMANN, New York. 


MiLk-BorneE Streptococci Inrections. E. Wi txrnson, Brit. M. J. 2:494 
(Sept. 12) 1931. 


The author discusses the milk-borne outbreak of diseases, particularly those 
of the streptococcal group, and gives us the following characteristics, which he 
states are well known: sudden, often explosive, onset of the outbreak; the almost 
precise limitation of attacks to the consumers of a particular milk; the special 
incidence in classes who can afford, or in persons who drink, the most milk; 
the persistence of attacks as long as the infected milk is used, and their sudden 
cessation on its disuse or sterilization. Further comment is to the effect that 
such outbreaks vary in their intensity and in their duration. The first outbreak 
reported by Wilkinson is one of definite scarlet fever with proved clinical 
disease and showing the scarlet fever streptococcus in cultures from the throat. 
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The second outbreak is a streptococcal sore throat without other manifestations 
of clinical scarlet fever. Cultures from the latter outbreak yielded what is ca 
common Streptococcus pyogenes, but the hemolytic properties were marked, 
was also their virulence for mice. 

The author cites several other outbreaks, among them the one in Chi 
during three months of 1911 and 1912. 


AN INVESTIGATION OF DIPHTHERIA CARRIERS. JAMES GRANT, Brit. M. 
566 (Sept. 26) 1931. 


An interesting experiment in routine swabbing of young domestic contacts 
diphtheria cases was followed in the borough in which the author had lived 
many years. In 1928, there was a marked increase in clinical diphtheria 
also in the number of carriers. The carrier situation is discussed, and 
following treatment suggested: 

Throat carriers had their tonsils painted daily with tincture of iodine, 
nasal carriers had the anterior nares swabbed with hydrogen peroxide to rem 
crusts, white precipitate ointment then being applied to the site. These measures 
seemed to be as effective as any of the various antiseptics tried simultaneous 
in dealing with convalescent carriers in the borough hospital. In most instanc: 
positive swabs were obtained for about three weeks, but in a few cases for 1 
or three months. In the latter cases tonsillectomy effected a cure. 

The author’s remarks and conclusion on the nature of immunity are not 


definite. Royster, University, Va 


PREVENTION AND CONTROL OF MEASLES, SCARLET FEVER AND DIPHTHER! 
INSTITUTIONS AND THE Home. Davip N. Nasarro and A. Go 
Steny, Brit. M. J. 2:599 (Oct. 3) 1931. 


The authors discuss the control of measles, scarlet fever and diphtheria al 
the lines of recent advances in the preventive measures at our disposal. Diph 
theria is discussed first, and a careful outline of the significance of the reacti 
to the Schick test is given in all of its phases. Active immunization is 
considered, and the necessity of giving the Schick test to a patient befor: 
effort is made to immunize actively is emphasized. The authors then descril 
the following methods in use for obtaining active immunity: (1) the injection 
(a) toxin, (b) toxin and antitoxin, (c) toxoid, (d) toxoid and antitoxin and 
toxoid-antitoxin floccules; (2) the spraying of the throat with toxin-antit: 
(3) the instilling of a solution of formaldehyde and toxoid into the nose, and 
the percutaneous method of applying toxin-antitoxin. 

With the first group only of these preventive measures have the authors 
personal experience. The subsequent history of a number of cases of the var 
types of reaction is discussed, and one point of importance is brought out 
report; that is, that in certain cases of sore throat in which a culture of Klel 
Loeffler bacilli was found to be positive, mostly without a typical membra 
was concluded that the condition was merely “sore throat” in which the bacilli 
present and was not clinical diphtheria. The patient usually gave a negative 
tion to the Schick test. 

Routine measures for prevention of diphtheria were then discussed: (a) S 
for carriers is made on admission and also during the stay in the institu 
(b) all sore throats are cultured, and emphasis placed on the importance 
nasal culture, especially when the discharge is bloody; (c) in routine swal 
tures in which a positive culture is obtained, the patient is immediately 
the Schick test. (All patients yielding a positive reaction to the Schick test 
given protective inoculation of from 1,000 to 2,000 units of concentrated diphtl 
antitoxin; this is considered as lasting twenty-one days; (d) all permanent 
members should be immunized on admission and tested by Schick tests and 
tures periodically. All inmates should be actively immunized. 





882 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


In scarlet fever the Dick test is used routinely in a similar manner to that 
just described for the Schick test, and much reliance is placed on the Dick test, 
though the discussion is largely on the subject of positive pseudoreaction. Car- 
riers are sought for, and the statement is made that the treatment of scarlet fever 
carriers has not yet reached the stage attained in diphtheria, but that it is 
helpful. The authors place emphasis on their findings that in early cases of 
scarlet fever only about 40 per cent of the patients give positive reactions to 
the Dick test. The authors’ reasons for this are discussed. In convalescent 
patients, from 10 to 15 per cent continue to give a positive reaction to the 
Dick test. 

In an epidemic of scarlet fever, active immunization is of no avail, but for 
passive immunity the authors use a combination which can be used both 
therapeutically and prophylactically. When a case of scarlet fever is reported in 
a ward, all the inmates should be given the Dick test. The results are read the 
next day, and all patients who have given positive and doubtful reactions are 
given serum. The authors report enormous success attendant on this routine. 

For active immunity, small doses of toxin are injected at weekly intervals 
until at least 20,000 cutaneous test doses have been administered. A Burroughs 
Wellcome preparation is used, and the authors report satisfactory results. 

In institutional practice, the same routine in a general way is carried out as 
far as the staff, permanent inmates and newly admitted patients are concerned, as 
is discussed under diphtheria. 

The use of convalescent serum in the prophylaxis of measles is stressed, and 
the authors’ opinion as expressed in a previous paper is confirmed. In most 
instances adult serum has been used. As far as possible, serum is taken from 
the blood of patients from seven to fourteen days after defervescence. 

Nabarro and Signy report no ill effects whatever from the measles serum. They 
have outlined their methods of preparation and state the different results obtained 
from the use of the serum, depending on the stage of incubation at which the 
injection is given. Complete protection is afforded if the serum is administered 
before the fifth or sixth day of incubation. From then through the eighth day 
a partial immunity causing a mild attack of measles results, and after the ninth 
day no benefit has been obtained. The attenuated attack gives rise to a permanent 


active immunity. Royster, University, Va. 


Four Cases oF UNDULANT Fever. A. GEOFFREY SHERA, Brit. M. J. 2:605 
(Oct: 3)-9931. 


Four cases of undulant fever are reported. There is some speculation as to 
whether there was any direct infection between the various patients since all 
the cases were indirectly associated. The cases are reported in some detail. 

The source of infection was untraced in spite of the inquiries undertaken 
by the public health authorities. There was, however, within a few miles of the 
farm where the first patient lived an outbreak of contagious abortion in the 
cattle. 

The cases are reported in order to draw attention to the fact, which has 
been stressed in their own work, that undulant fever should be constantly watched 
for in cases in which there is a persistent fever of indeterminate character. 


Royster, University, Va. 


GANGRENE OF THE SKIN OF DIPHTHERITIC OriIGIN. J. S. ANDERSON, Brit. M. J. 
2:800 (Oct. 31) 1931. 


A case of diphtheritic infection of the skin is noted with gangrene as an 
unusual occurrence. 


Royster, University, Va. 
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SoME OBSERVATIONS ON THE CONTROL OF MEASLES EpipemMics. Percy Sro 


Brit. M. J. 2:977 (Nov. 28) 1931. 


The author discusses the control of an epidemic of measles by moder 
methods through immunization produced with blood serum from _ patients 
convalescing and adults. He points out the advantages and difficulties and dra 
certain conciusions as to the possibilities of this method of immunization 


L. T. Royster, University, \ 


Internal Diseases 


DUODENAL DIVERTICULOSIS. EDWARD L. KELLOGG and WILLIAM A. Ki 
Internat. Clin. 4:18 (Dec.) 1931. 


Duodenal diverticula have been observed at all ages. They may be conge 
or acquired. The congenital type contains all the coats of the intestine. 
false or acquired type is a hernia of the mucosa and submucosa through 
muscularis. The symptoms suggest ulcer or lesions of the gallbladder or 
resemble those of appendicitis. Roentgenographic demonstration of marked rete: 
tion of barium in a tender pouch establishes the diagnosis. 


MILLER, South Bend, Ind 


HEMOPHILIA: THE ANAPHYLACTIC TREATMENT OF ACUTE EMERGENCII 
PASSIVE SENSITIZATION. REPORT OF A CASE. R. CANNON ELEY, 
England J. Med. 206:998 (May 12) 1932. 


“Tn 1920, Vines made the clinical observation that if an allergic reaction were 
produced by the intradermal injection of an antigen, to which a patient suffering 
from hemophilia had previously been sensitized, there would be a reduction in the 
coagulation time of the blood and a consequent diminution in the tendency of the 
patient to bleed. Several years later Mills confirmed these clinical observations 
and after a careful study concluded that the alteration in the coagulation 
which occurred following the allergic reaction was due to the formation 
normally reactive prothrombin.” 

More recently Eley and Clifford found that the reduction of the coagulation 
time occurred only in the capillary blood and not in the blood obtained by 
puncture. This finding was confirmed by Marlow, who also demonstrated 
negative effect of liver in hemophilia. “As it requires from 8 to 10 days fi V 
ing the injection of the antigen to produce a state of sensitization, this procedure 
is of no value in the treatment of an acute emergency arising in a patient 
has not previously been sensitized.” Mills, in 1926, however, found that 
treatment of such a patient with a negative local reaction to horse serum 
no improvement after two blood transfusions, the blood of a third donor 
first erythema and later a typical wheal at the site of the previously intraderi 
injected horse serum and a reduction in the coagulation time of the blood. 
suggested that a state of allergy had been transmitted to the patient 
transfusion, as an intradermal injection of horse serum given to the donor 
also followed by the formation of a wheal. 

The author’s patient was admitted to the Children’s Hospital in a 
condition as a result of continuous bleeding from an ulceration on the 
mucous membrane just below the left third molar. The extravasated blood 
extended into the loose tissues of the face, neck and chest to the costal mar 
Examination of the blood showed: hemoglobin, 35 per cent; red cells 1,000,000; 
white cells 15,000; platelets, normal; the bleeding time was three minutes and the 
coagulation time (capillary blood), three hours and thirty minutes. 

An intradermal injection of 0.1 cc. of horse serum produced no wheal, 
after a transfusion of blood from a donor sensitive to horse serum there 
first a slight pinkish discoloration at the site of the injection of horse serun 
twenty minutes later a typical wheal, with a coincidental reduction in the coagu 





AMERICAN JOURNAL OF DISEASES OF CHILDREN 


tion time of the capillary blood and cessation of bleeding from the ulcerated area. 
Within half an hour after the transfusion the coagulation time was reduced to 
forty-five minutes; in twelve hours, to sixteen minutes, and at the end of forty- 
eight hours, to twelve minutes. This condition was maintained for nearly two 
weeks ; the coagulation time then became prolonged again, but after another intra- 
dermal injection of horse serum it quickly returned to twelve minutes. The injec- 
tions of horse serum have been repeated every fourteen days, and in the six 
months since the patient was discharged from the hospital he has been entirely 
free from hemorrhage, although on several occasions he has received lacerations 
that formerly would have resulted in profuse bleeding. The age of the patient 


is not given. eee 
GENGENBACH, Denver. 


THE INFANTILE ORTHOCARDIOGRAM. TEOFILO ORTEZ and RAMIREZ, Mexican 
Rey. Pediat. 1:344 (Sept.) 1931. 

A study of fifty boys by the orthodiographic method reveals that in boys 
the orthodiogram is generally of a transverse type; the images vary from the 
ovoid heart, like that of Roger’s disease, to the outline of the adult uniformly 
dilated heart. The “cor pendulum” is exceptional. The reduced height of the 
thorax and the increased convexity of the diaphragm account for the transverse 
position of the heart. All the peculiar aspects of the infantile orthocardiogram 
seemingly of pathologic significance are due to the globulous shape of the heart, 
the amplitude of its orifices and its thin walls. Dwyer, Kansas City, Mo. 


INTRATHORACIC TUBERCULOUS ABSCESS AS A SEQUEL TO PLEURISY WITH 
EFrustion. LEONARD FINDLAY, Proc. Roy. Soc. Med. 25:406 (Feb.) 1932. 


A case was reported in a boy of 6 years. He had enjoyed good health until 
he was 4% years old, when he had measles complicated by bronchopneumonia. 
Three months later pain in the chest suddenly developed; on admission to the 
hospital he was found to be suffering from pleurisy with effusion. While he was 
at the hospital scarlet fever developed. After a five months’ stay in the hospital 
he returned home and seemed perfectly well and attended school, but soon after 
began to lose weight and to suffer from night sweats, and later from a cough. 
He was admitted to the hospital again eighteen months after his first admission. 
On examination, the percussion note at the right apex was found impaired; at 
the left base there were dulness and deficient respiratory movement. The reaction 
to the Mantou test was positive. Roentgenograms showed an elliptic shadow at 
the left base. The chest was explored, and 30 cc. of purulent material was removed; 
microscopically this failed to reveal any cellular elements or organisms, and no 
growth was obtained from culture. Then three weeks later 20 cc. of fluid was 
removed, and on this occasion, after careful search, tubercle bacilli were discovered. 
This could have been termed empyema or encysted empyema, but, as the material 
withdrawn was devoid of all cells and pyogenic organisms and consisted only of 
liquefied caseous material, the author preferred the terminology of tuberculous 


abscess (c »scess). : 
ibscess (cold abscess Wituramson, New Orleans. 


MASSIVE (ACTIVE) PULMONARY COLLAPSE FOLLOWING PNEUMONIA. LEONARD 
FINpDLAY, Proc. Roy. Soc. Med. 25:406 (Feb.) 1932. 


The patient was a boy of 7 years. At the age of 7 weeks he had undergone 
an operation for pyloric stenosis; his previous health was otherwise without 
interest. Three weeks previous to admission a cough, some fever and substernal 
pain had developed. Examination of the chest revealed dense dulness at the base 
of the left lung, with intensely tubular breathing, whispered pectoriloquy and 
occasional subcrepitant rales. The heart was enlarged or displaced to the left. 
The only other abnormality was a carious tooth. A diagnosis of lobar pneumonia 
with delayed resolution was made, but roentgen ray examination revealed a ques- 





ABSTRACTS FROM CURRENT LITERATURE 


tionable patchy consolidation near the apex of the left ventricle. The causes g 
rise to this condition are discussed. The article is accompanied by roentgenog1 


WILLIAMSON, New Orlea: 


ALLERGIC ENuRESIS. GEORGE W. Bray, Proc. Roy. Soc. Med. 25:415 
1932, 

A girl of 61%4 years was referred for investigation on account of (1) pers 
bed-wetting, with frequent and occasional lapses during the day, (2) 
urticaria since the age of 18 months and (3) pain in the epigastrium after n 
The mother suffered from migraine and had a positive Wassermann reactio1 
1925; then, as the result of treatment, the test became negative. The 
was given the usual treatment for enuresis, with no result. Tests of th 
were made; they showed a pronounced hypersensitiveness to pork, ham, 
and the lard group of foods. These foods were removed from her diet, a: 
was given one-half grain (0.0325 Gm.) of ephedrine on going to bed, whicl 
reduced as improvement took place. As a result of this treatment, the spots cl 
up, and the bed-wetting improved slowly; that is, by the fifth month tl 


vas ke ‘ for thirty consecutive days. , . P 
was kept dry for thirty conse ’ we WILLIAMSON, New Orlea 


PHONOCARDIOGRAPHIC STUDY OF REDUPLICATIONS OF THE First Sou? 
THE HEART. H. Wouters and P. DucuHosaL, Arch. d. mal. du 


25:1 (Jan.) 1932. 


The authors made simultaneous studies of the heart beats using the el 
cardiographic and phonocardiographic methods. They conclude that the graphi 
registration of the reduplication of the first sound of: the heart permits 
measuring of the variations of the intervals that separate the two systolic element 
and leads to deductions regarding their nature that it is impossible to mak« 
simple auscultation. It serves to differentiate clearly the reduplications s 
healthy subjects from those found in the cardiopathies, although from a grap! 
point of view they sometimes appear to be similar. The reduplication of tl 
heart sound has no clinical value of itself. Associated with a symptomatol 
manifest cardiac insufficiency, it has a significance analogous to that of 
systolic gallop 

The variations of synchronism or of intensity between the muscular sou 
the valvular sound might explain the reduplication of the first tone in near 
cases. 

The article is well illustrated with reproductions of electrocardiograp! 


honocardiographic tracings. . 
phonocardiogray tracings TuRNER, Chicag 


RENAL DWARFISM WITH ATROPHIC NEPHRITIS. FE. APERT and P. Ba 
Arch. de méd. d. enf, 35:259 (May) 1932. 


Two further cases of this rare disorder are reported, with complete 
histories and autopsy observations. Each was accompanied by grave disturl 
of nutrition and sudden arrest of growth and of gain in weight. Ther 
pronounced modification in the process of cellular increase in the osseous epi 
especially in the knee joints, resulting in marked deformity. Nothing resen 
this is seen in the (parenchymatous) nephritis following such infections as s 
fever. One may surmise that the dwarfism is of hypophyseal origin, or tl 
originates from a myxedematous source. In any event, the syndrome shou 
kept in mind when osteotomies are contemplated for the relief of deformities of 


the knee. AMESSE, Den 
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IcTERUS IN CHILDHOOD AND Its TREATMENT. Otto BosseErt, Kinderarztl. 

Praxis 2:537 (Dec.) 1931. 

Icterus may be separated into three types: (1) cases in which the free flow 
of bile is prevented, (2) cases in which the function of the liver cells is damaged 
and (3) cases in which there is erythrocytolysis. In the first group belong the 
congenital anomalies of the bile passages. In the second group are hepatitis; 
passive congestive icterus of cardiac and circulatory disturbances; icterus accom- 
panying infection elsewhere, such as grip and pneumonia; septic icterus; icterus 
neonatorum familiaris gravis (Ylpp6), and, finally, acute yellow atrophy and 
cirrhosis of the liver. Hemolytic icterus and, with certain restrictions, icterus 
neonatorum make up the third type. 

Liver function tests should be carried out in every case of icterus. The 
levulose or galactose test and the examination of the urine for urobilinogen are 
especially important. Examination of the duodenal contents is of little value except 
in cases of suspected congenital obstruction of the bile passages. Hemolytic icterus 
is essentially a pathologic hemolysis, icterus neonatorum a normal disintegration 


of red blood cells. E. J. HUENEKENS, Minneapolis. 


INTRAVENOUS THERAPY AND THE DANGER OF THROMBOSIS. E. SEIFERT, 
Miinchen. med. Wchnschr. 79:172 (Jan. 29) 1932. 


Seifert reports four cases showing that intravenous injections may cause 
thrombosis in veins at a distance from the site of injection. One patient with 
chronic cholecystitis received 10 cc. of decholine (a proprietary preparation) intra- 
venously. There was no discomfort until two days later. Then the patient had 
general malaise and slight fever and complained of pain in one sole and swelling 
in the calf of the leg. On the following day the fever persisted, and the patient 
complained of pain in the costal arch and expectorated blood. Recovery took 
place after several weeks. Another patient had an autotransfusion of 250 cc. of 
blood following an operation for rupture in an ectopic pregnancy. Three days 
later symptoms of thrombophlebitis of the left leg developed. A third patient had 
persistent fever for two months following an attack of grip. A proprietary prep- 
aration (apparently for protein shock therapy) was given intravenously. The 
patient collapsed immediately and had cerebral symptoms for several hours. Sub- 
sequently thrombophlebitis of the deep veins of the legs developed. 


Braupy, Mount Vernon, N. Y. 


EOSINOPHILIA IN LYMPHOGRANULOMATOSIS. K. HoLzKNECHT, Miinchen. med. 
Wehnschr. 79:295 (Feb. 19) 1932. 


Holzknecht reports two cases of lymphogranulomatosis with high eosinophil 
counts. Eosinophilia is helpful in establishing the diagnosis, especially in the 
so-called abdominal Hodgkin’s disease. In one case the eosinophils reached a 
maximum of 34.5 per cent when the total white cell count was 21,000. Following 
roentgen therapy the eosinophil count decreased to between 10 and 17 per cent. 
In the second case it reached a maximum of 25 per cent and decreased to 6 


per cent following roentgen therapy. Buampy, Mount Vernea, N.Y. 


MYELOMA IN CHILDHOOD. ZAH Kart, Virchows Arch. f. path. Anat. 283:310 

(Feb. 5) 1932. 

A 6 year old boy fell while skating. Thereafter he complained of pain in 
the cervical part of the spinal column. Slowly the pain increased, and paralysis 
of the upper and lower extremities developed. Roentgenograms showed destruc- 
tion of the third, fourth and fifth cervical vertebrae; the clinical diagnosis was 
tuberculous spondylitis. The child died one and one-half months after the fall, 
with the symptoms of respiratory paralysis. 
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At autopsy, several small, grayish-yellow nodules were found under the pleura 
of the right lung. They showed neither caseation nor calcification. The fifth 
cervical vertebra appeared to be completely crushed. The histologic examination 
showed pathologic changes of all the bodies of the vertebrae. Three different types 
of cells were found replacing the normal bone marrow. Type I may be compared 
to Maximov’s hemocytoblasts, and type II to Maximov’s polychromatophile erythro- 
blasts; type III were granulated myelocytes in unusually great quantities. The 
metastases in the lung showed the same types of cells. Between the cells, a 
homogenous substance that did not show the properties of amyloid was found. 
The nature of this substance, which has previously been described in cases of this 
kind, is not known. The author discussed the nature of this condition and its 
rare occurrence in childhood. According to him, this is the third case of tru¢ 
myeloma in a child available in the literature. ScCHOENTHAL, New York 


Ex PERIMENTAL OSTEODYSTROPHIA FIBROSA IN Docs wITH FORMATION 
PSEUDOTUMOR AND CysTs OF THE JAw. M. WEBER and H. BEeEckK 


Virchows Arch. f. path. Anat. 283:753 (Feb. 29) 1932. 

Dogs 6 weeks old were fed a purified diet that was practically free from 
calcium and vitamin D. Seven dogs died from intercurrent infections. Autopsy 
was performed on the others from four and one-half to eight and one-half months 
after the beginning of the feeding experiments. Their bones showed a generalized 
osteodystrophia fibrosa with formation of pseudotumor and cysts of the jaw. The 
latter were attributed to the mechanical irritation caused by the process of 
mastication in the presence of faulty bone structure due to dietary deficie: 


SCHOENTHAL, New Yorl 


SKELETAL CHANGES IN A CASE OF OSTEOGENESIS IMPERFECTA, WITH A DISCUS- 
SION OF Its PATHOGENESIS AND A CONSIDERATION OF OTHER DISEASES 
OF THE SKELETON. A. WILTON, Virchows Arch. f. path. Anat. 283:778 
(Feb. 29) 1932. 


the 


A typical case of osteogenesis imperfecta is described. The child died at 
age of 3 years. Autopsy and histologic examination of the bones revealed three 


to 


essential points: (1) the changes in the zones of ossification, which were du 
a lack of normal osteoblasts and granulation within the resting cartilage, 
degenerative changes in the cartilage of the intervertebral disks and 
presence of old and more recent hemorrhages within the bone marrow. The aut! 
compared the histologic picture of osteogenesis imperfecta with that seen 
vitamin C and D deficiency diseases. On the basis of this comparison, he think 
that without doubt there is an intra-uterine lack of vitamin C in osteogenesi 


imperfecta. SCHOENTHAL, New Yorl 


> 


Four CHILDREN WITH SPLENOMEGALY. R. P. VAN DE KASTEELE, Maandschr. 
v. kindergeneesk. 1:159 (Jan.) 1932. 
The symptoms observed in four children with splenomegaly are described 
compared. In the first case the diagnosis of severe plastic anemia was 
The second and third cases, in two sisters, were cases of Gaucher’s splenomeg: 
In the fourth case the diagnosis of splenomegalic acholuric jaundice was 
The author discusses the causes of jaundice and of hemolysis. 


VAN CREVELD, Amsterdam, Holland 


A FamittAL ANOMALY OF THE LeEuKocytTes. G. J. Huet, Maands« 
kindergeneesk. 1:173 (Jan.) 1932. 
Several years ago the Dutch hematologist, K. Pelger, drew attention 
peculiar blood picture found in two adult patients. It was characterized 
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preponderance of the band-formed leukocytes over the polymorphonuclears of all 
types, or the number of both was about the same. The form of the nucleus of 
the band-formed leukocytes was simple. The polymorphonuclears for the greater 
part had only two lobes and showed a great resemblance to the band-formed 
leukocytes. Pelger thought that this deviation from the normal blood picture might 
point to tuberculosis with a fatal prognosis. 

The author found the same change in a girl of 7 years. In this case there 
was, however, no question of tuberculosis with an unfavorable prognosis. The 
same changes in the blood picture were then found in four of eight members 
of the family of this girl, and they were found in five of the nine members of 
a related family. Also in a third family, not related to the others, the changes 
were found in several members and in three generations. The children who showed 
the changes probably inherited the condition from the mother. The condition 
occurs in both sexes. No relation to tuberculosis could be demonstrated. Infec- 
tious diseases may temporarily increase the high number of band-formed leukocytes. 


VAN CREVELD, Amsterdam, Holland. 


MyxEDEMA. M. DE Bruin, Maandschr. v. kindergeneesk. 1:267 (March) 1932. 


Six cases of myxedema in children are described. The difficulties of treatment 
are discussed. Repeated estimation of the basal metabolism is desirable in order 
to demonstrate clearly the existence of beginning hyperfunction of the thyroid. 
If this cannot be done, the determination of the cutaneous resistance to the galvanic 


current is recommended. 
current VAN CREVELD, Amsterdam, Holland. 


AcuTeE LympHatTic LEUKEMIA IN A Basy. A. F. A. S. vAN WESTRIENEN, 
Maandschr. v. kindergeneesk. 1:282 (March) 1932. 


A case of acute lymphatic leukemia, rare in young children, is described. The 
child became ill when 6 months old, and the disease had a rapid lethal course. 
The fundus oculi showed the often described yellow color. During the short 
clinical observation the sudden appearance of facial paralysis was noted. Further 
important swelling of lymph glands failed to appear. The child showed the snoring 
respiration typical of acute leukemia and caused by a swelling of the adenoid 


iss i ynx. ~ 
tissue in the phar VAN CREVELD, Amsterdam, Holland. 


Nervous Diseases 


A CASE OF JUVENILE TETANY. Lioyp P. McHarrie, Canad. M. A. J. 26:457 

(April) 1932. 

The author reports a case of tetany in a boy 12 years of age. The chief 
complaints were cramplike spasms of the hands and feet. The main points of 
interest in the personal history were: lack of orange juice and cod liver oil in 
the diet in infancy, convulsions at the ages of 9 and 11 months and “child crow- 


ing” in later infancy. 

For seven years the patient had been having attacks of spasms of the hands 
and feet and occasionally of the arms, legs and muscles of the trunk. The 
attacks were more frequent in the spring. They usually occurred on awakening 
in the morning, were frequently ushered in by an aura and lasted from twenty 
minutes to one hour. In these attacks the hands would assume the position 
typical of tetany; the tongue often became spastic, and speech, difficult. The 
main points in the results of physical examination and the laboratory findings 
were: positive Trousseau and Chvostek signs, extreme defects of the enamel of 
the teeth; chronic infection of the tonsils; polyuria with inability to concentrate 
urine; a blood calcium content ranging from 7 to 11 mg. per hundred cubic 
centimeters, and a blood phosphorus content between 3 and 5.1 mg. 
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A point of particular interest was that on two occasions the symptoms d 
oped when the blood calcium was high and there was complete absence of sy 
toms when the blood calcium was low. 

The author advises the estimating of the diffusible or ionic calcium as 
as of the nondiffusible. 

The usual treatment for tetany was instituted. Moore, Omal 


x 


A CASE OF TUMOR OF THE BRAIN. JOHN EpwINn Scarrr, M. Clin. 
America 15:1175 (March) 1932. 


A girl, aged 7 years, presented the following symptoms: right hemipleg 
the spastic type, partial and generally progressive, with apparent remissions 
a period of five years, and failing vision, bilateral, of three months’ durat 
There was no history of headache, nausea or vomiting. Beside the hemiplegia 
neurologic examination showed marked exaggeration of the deep reflexes of 
right arm and leg, a positive Babinski sign on the right, optic atrophy of 
eyes, with almost complete loss of vision, and probably right homonyn 
hemianopia; there were no demonstrable sensory changes. At operation, 
cranial pressure was found to be normal; the optic chiasm and optic tract wer 
much increased in thickness and appeared to be involved in a mild inflammat 
process. By needling, a tumor mass approximately 3 by 4 cm. in diameter was 
located in the inferior central portion of the left temporal lobe, adjacent to tl 
midbrain. It was considered inoperable. Surrm, Ogden, Uta 


( 


A CASE OF SPONGIOBLASTOMA MULTIFORME. Davip ImpastTaTo, M 
North America 15:1247 (March) 1932. 


A girl, aged 4 years, had a fall, following which she vomited once and 
plained of headache and double vision. She had, however, been drowsy 
several days before the accident. Subsequently there were severe headaches 
vomiting in the mornings. On admission about three weeks later she was 


and active. There were present bilateral choked disks, skew deviation of 
eyes and inconstant left internal strabismus. The spinal fluid was under 350 mm 
pressure but was negative on examination. Later the patient became drowsy 
irritable. Several spinal punctures gave bloody fluid. Meningitic sympt 
developed, with variable neurologic findings. About five weeks after admission 
the patient suddenly went into a status epilepticus and died the following day 
Autopsy showed that the lateral ventricles were slightly enlarged and filled 
bloody fluid. Irregular masses of hemorrhagic soft tissue were present in 
lateral and posterior horns of the lateral ventricles. Several small nodules 
smooth surfaces were regularly scattered over the floor of the ventricles. 
nodules showed dark hemorrhagic spots on their superior surfaces. The rest of 
the brain showed moderate congestion. The condition was diagnosed as spongi 
blastoma multiforme. 

Among other elements which early become differentiated from the prin 
neural epithelium is the primitive glial cell (glioblast-spongioblast). Thr 
successive metamorphoses it becomes the highly specialized astrocyte, the 
component of the fine network supporting the nerve cells. Should cell rests « 
at any stage in the evolution of these cells, they may later take on tum 
activity. Being primitive and comparatively undifferentiated, they grow 
great rapidity and malignancy. Arising within the substance of the brair 
having.no fixed point of election, the spongioblastoma does not give rise 
typical syndrome. There are, however, two clinical features which characterize 
this tumor. It almost invariably arises from the cerebral hemispheres, and its 
rate of growth is remarkably rapid. The prognosis, even with apparently com- 
plete excision, is not good. The tumor rapidly melts away under roentgen 


therapy but quickly recurs. Susrre.. Oeden, Ute 
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ANTERIOR POLIOMYELITIS: DIAGNOSIS, PROGNOSIS AND TREATMENT. FLoypD 
S. CLARKE, Nebraska M. J. 17:283 (July) 1932. 


Clarke discusses the etiology of poliomyelitis. He stresses the importance of 
early diagnosis. He believes that Rosenow’s serum has some value and encour- 
ages the collection and use of convalescent human serum. 


HAMILTON, Omaha. 


AcuTE ANTERIOR POLIOMYELITIS: TREATMENT OF BULBAR AND HIGH SPINAL 
Types. James L. WiLson, New England J. Med. 206:887 (April 28) 1932. 


Death from poliomyelitis seems for the most part to be due to a primary 
respiratory failure; that is, to direct disturbances of the mechanism of respira- 
tion itself. In the past two years there were treated in the Boston Children’s 
Hospital about sixty patients suffering from poliomyelitis who had experienced 
respiratory disturbances, forty-three of whom had difficulties so severe that the 
Drinker-Shaw respirator was used in an effort to relieve them. In spite of the 
variable and bizarre symptomatology of the disease, fatal cases always show 
pathologically a surprisingly generalized involvement of the cord and medulla. 
It was possible clinically to distinguish in this group of patients three mecha- 
nisms by which respiratory failure had been brought about: 

1. A direct paralysis of the primary respiratory muscles, i. e., those muscles 
dependent on involvement of the dorsal and cervical portions of the spinal cord, 
the intercostal muscles or the diaphragm. 

2. Interference with respiration occurring in patients with pharyngeal paral- 
ysis in whom inspiration was continually interrupted by unswallowed secretions 
collecting around the glottis. 

3. A disturbance of the nerve centers in the medulla controlling respiration. 

Death in the spinal type of poliomyelitis with paralysis of the essential 
respiratory muscles, that is, the intercostal muscles and the diaphragm, is the 
simplest to understand and the most distressing to observe. The patient is 
conscious almost until the last moment and dies of suffocation. Maintenance of 
artificial respiration for long periods, although an obviously indicated procedure 
in such a condition, was not practicable before the development of the Drinker- 
Shaw respirator. There were twenty-three cases of the first type. In these, 
three patients died, all of pneumonia. Regardless of the ability of the machine 
to save life, its use has seemed amply justified in the evidence of relief that it 
gave patients with only partial paralysis of the intercostal muscles and diaphragm. 
It often gave relief as dramatic as that seen after intubation in children with 
laryngeal diphtheria. 

In general rates between 20 and 30 were used (the patients were with one 
exception under 12 years of age). Usually it makes little difference what rate 
is employed, but in the case of one child who suffered from pneumonia and inter- 
costal paralysis rates increased to 48 were employed before the patient’s respira- 
tory efforts were synchronous with the machine and before he stopped trying to 
take “extra” inspirations in addition to those initiated by the respirator. Nega- 
tive pressures in the respirator, usually between 15 and 20 cm. of water, were 
employed for most of the patients. A great deal of information as to the proper 
control of the action of the respirator was obtained by simple observation of 
the use or nonuse of the alae nasi and by listening with the stethoscope held 
over the patient’s nose or mouth to the quality of the sounds made by the pas- 
sage of air in and out. In the great majority of cases negative pressures only 
were necessary for artificial respiration. By using positive pressure in a respi- 
rator it is possible to teach a child to cough who cannot do so without this aid. 

The author believes: 1. The machine should be used early, long before the 
appearance of cyanosis (which is a late sign of anoxemia and in this condition 
does not precede death by many hours), before there is evidence of marked 
dyspnea, and at the first evidence of the existence of paralysis of the respiratory 
muscles. A situation in which a patient may be leisurely moved to a respirator 
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may quickly change to one that necessitates tremendous haste, with speedi 
ambulances, great confusion and trauma to the patient. Another reason 
early treatment is the possibility of the adverse effect of anoxemia itself on 
course of the disease. It is generally believed that much of the destruction 
the nerve cell is due to a local anoxemia produced in the anterior horns, 
to edema and lymphocytic infiltration. The third reason for early treatment 
based on orthopedic principles. A slightly paralyzed leg is put at immed 
rest long before the paralysis becomes complete—as soon, in fact, as it can 
detected at all. It seems reasonable that the same principle should be appl 
to the intercostal muscles and to the diaphragm and that these respiratory 
cles should be given the rest that is made possible by the early use of t 
respirator, without allowing the child to experience dyspnea. The evidence 
relief and comfort as shown by relaxation and sleep is alone an indication 
the early use of the machine on general medical principles. 

2. The patient should be kept in the machine for a long time. The respirat 
should be looked on as more than an instrument simply to prevent death 
asphyxiation. Its use should be considered a method of giving needed reliet 
rest to any patient with weakness of the muscles of respiration. 

There appear to be three dangers from pharyngeal paralysis. First, a cl 
ing attack may occur with temporary severe anoxemia resulting in deep cya 
which, as mentioned before, often seems in itself to have a serious effect on 
course of the disease. Second, the patient may aspirate mucus or vomitus 
the bronchial tree and bring about evidence of bronchial obstruction, or eve 
sudden complete cessation of respiratory effort. Third, the condition may bring 
about excessive fatigue to a degree that is serious in itself. This is particular] 
evident in the type of patient who is called “nervous.” As soon as the cl 
relaxes for a moment’s sleep he is immediately awakened by the aspiration 
secretions and the subsequent choking and coughing attack. 

Therapy in these patients should be directed primarily toward keeping 
pharynx free from food, vomitus and secretions. The pharynx should be kept 
drained so far as possible by postural drainage carried out to an extreme degres 


+ 


aided by being kept on his face. In attacks of choking the head may be put ever 
lower. In treating any patient with pharyngeal paralysis, apparatus for aspira- 
tion of the throat should be at hand. Adequate administration of fluids 
rectum or parenterally is important. The administration of atropine in an eff 

to dry up secretions proved unsatisfactory. If a tracheotomy is to be performed 
it should if possible be done before aspiration of foreign material has taken 
place and before choking attacks occur. Tracheotomy enables the patient t 

fed with much less fear of choking attacks due to vomiting. It prevents 
aspiration of the pharyngeal secretions. It allows the patient to sleep unint 
rupted by choking attacks. Sometimes doses of morphine large enough to depre 
the respiratory centers have been effective in allowing the machine t 
unopposed. 

Forty patients with undoubted pharyngeal paralysis were treated. Twent: 
patients with probable involvement of the respiratory centers or with sudden 
respiratory failure following an attack of choking were treated with the Drinker 
respirator. Thirteen of these patients died. It is believed that the respirat 
was an important factor in the survival of the others. 

GENGENBACH, Denver 


TREATMENT OF ACUTE POLIOMYELITIS WITH CONVALESCENT SERUM. 
RICHARDSON and Epwarp J. WEst, Rhode Island M. J. 15:100 (June) 


During the period from July to October, 1931, 129 patients with polion 
were treated at the Charles V. Chapin Hospital as compared with 145 pat 
from 1910 to 1929, inclusive. The fatality rate in the recent group was 7.8 
cent, as compared with 20.7 per cent for the group of 145 patients obser: 
during the longer and earlier period. 
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In the recent epidemic a large number of cases were of a meningeal type, 54 
of the 129 showing no paralysis. Spinal fluid cells varied from 6 to 400 or 
over, the smallest count being noted in a case of paralysis of nine days’ duration. 
Spinal fluid sugar varied from 45 to 90 mg. per hundred cubic centimeters. The 
globulin test (Pandy’s method) was positive in 74 of 85 cases. 

In the nonparalytic cases only 2 patients failed to show evidence of meningeal 
irritation. This was evident, when present, from stiffness in the neck and stiff- 
ness and pain in the back, elicited when the patient was sitting up and bending 
the body forward. Fever, vomiting, headache, stiffness of the neck and slight 
constipation were early symptoms. In a few instances, in patients who had been 
discharged with no evidence of paralysis, weakness probably developed subse- 
quently. Such impairment was noted definitely in 1 case. This observation 
emphasizes the importance of prolonging convalescence to allow cells with only 
subparalytic damage to regain function. 

Of 3 patients to whom 15 cc. of serum only one year old was administered 
intraspinously, 2 treated within twenty-four hours of the onset showed no paral- 
ysis, while the third patient with poliomyelitis of three days’ duration, bulbar in 
type, showed no further progress in paralysis of the throat, but recovered. In 
other cases serum from donors who had had the disease up to twenty years 
previously was employed in amounts as follows: on admission, 20 cc. intra- 
spinously, with 60 cc. intravenously or intramuscularly, and on the next day, 
20 cc. intraspinously, making 100 cc. for the total dosage. In 109 cases, includ- 
ing a majority of the paralytic as well as all the nonparalytic cases, an average 
total dose of 67 cc. was given. 

Agreement that intraspinous treatments were followed by too much irritation 
and possibly damage led to the discontinuance of intraspinal injections early in 
September in favor of intravenous and intramuscular therapy. 

Significant observations are that of 33 patients given serum on the first day, 
only 4 later showed weakness or paralysis; of 16 thus treated on the second day, 
3 showed later paralysis, while of 32 first treated on the third day, 28 became 
paralyzed. ‘Whether the seemingly valuable results may be accounted for by 
the appearance of a large number of nonparalytic meningeal cases which would 
have done just as well without serum treatment, it is impossible to say.” Mean- 
time it would seem logical to advise convalescent serum in early cases before 


the appearance of paralysis. - . 
PP I . GRAVES, New York. 


SPEECH DEFECTS APPARENTLY CONGENITAL IN ORIGIN. I. M. ALLEN, Brit. 

J. Child. Dis. 29:98 (April-June) 1932. 

In part the author concludes that delay in learning to speak and defects in 
speech may be produced by disturbances of hearing or of the ability to appre- 
ciate the meaning of word sounds, by conditions leading to defective mental 
development or by conditions that prevent the development of normal control 
over the muscles of articulation. Psychologic situations can produce defects 
which may be confused, on a superficial examination, with those due to gross 
organic defects. 

The exact nature of the defect in speech can be rarely determined from the 


study of the speech itself. LANGMANN, New York. 


THE ORGANIZATION OF TREATMENT FOR INFANTILE PARALYSIS. G. MURRAY 
Levick, Brit. M. J. 2:652 (Oct. 10) 1931. 

The author discusses the organization over which he presides for the handling 
of infantile paralysis. He stresses the importance of organized treatment and 
outlines what appears to be an effective organization. 

Royster, University, Va. 
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CHOREA IN THREE CHILDREN OccuPpyING SAME BEDROOM. R. G. WALI 
Brit. M. J. 1:282 (Feb. 13) 1932. 


The title indicates the substance of the article. It is supposed that two « 
followed the first case of the disease. The author emphasizes strongly the 


tagiousness of this condition. = ’ 
g Royster, University, Va 


THE TREATMENT OF CHOREA BY PHENYL-ETHYL-HyYDANTOIN. R. M. Murr 
Lyon, Edinburgh M. J. 39:368 (June) 1932. 


The author analyzes the treatment and results in thirty cases of chorea. en 
young persons, from 8 to 17 years of age, who received phenyl-ethyl-hydantoin 
developed a reaction to the drug; five others received the drug without reaction, 
and in fifteen control cases of chorea, the drug was not given. The drug was 
used in doses of 0.3 Gm. given once daily. The author suggests that the medi- 
cine should be given until a reaction appears, or until a quantity of the drug 
equal to 0.045 Gm. per pound of body weight has been taken. He concludes 
that the treatment with the drug is satisfactory, though the cures in the cases 
in which it was not given were about as numerous. The average duration of 
hospitalization was three days less on the average when this drug was used 


NerFF, Kansas City, M 


ON THE INCIDENCE OF ENCEPHALITIS LETHARGICA AND ACUTE ANTER 
POLIOMYELITIS IN LANCASHIRE AND ELSEWHERE. PERCY STOCKS, 
Hyg. 32:219 (April) 1932. 


Twenty-three diseases believed due to the agency of filtrable viruses are 
listed; some of them are passed from man to man; some are transmitted through 
insect or tick bites, and some are transmitted from animals. In the first an 


i 


second groups, when the diseases are endemic, there is a distinct tendency 
many persons to have subclinical attacks and to develop partial or complete 
immunity for a varying period of time. Carriers play a large part in the spread 
of these diseases, they themselves having enough specific antitoxin in their serum 
to be protected; their serum is also protective to monkeys in preventing the 
disease (poliomyelitis) from invading the central nervous system. 

Epidemic encephalitis, which became obviously present in England in 
was studied for a period of ten years. An average rate of 68.9 cases per millio1 
people was found, the number of cases reported increasing up to a high peak, 
then subsiding. By reviewing statistics on public health for a population 
several millions of people, by watching the decline in the number of cases afte 
a peak and by following the epidemiology as related to carriers, based on alg 
braic deductions, it was concluded that the rapid fall following the peak of t 
epidemic was caused largely by a parallel “invisible epidemic” in which more 
than one thousand persons developed protection without one person having symp- 
toms of the disease sufficient to be reported as a case. 

Similar deductions were obtained by studying the number of second cases that 
developed in individual homes. It is believed that it will be found that epidemic 
encephalitis presents a more striking example of latent epidemization than 
disease the epidemiology of which has been investigated. About one half 
cases reported terminated fatally. 

Acute anterior poliomyelitis has been endemic in England for many 
and immunity to it is widespread. It is proved that invisible epidemics 
large scale accompany symptomatic epidemics. Localities in which an occasional 
case has recently occurred are usually missed for a long time. Computations 
indicate that when in one person the condition is definite enough to be noticed 
about one hundred other persons are being immunized subclinically. 


JANNEY, Milwaukes 





894 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


THE DEVELOPMENT OF SOCIAL SERVICE FOR YOUNG PsyYCHOPATHIC PATIENTS 
INTO A PLAN FOR REEDUCATION. RUTH VAN DER LEYEN, Ztschr. f. 
Kinderforsch. 38:625 (Aug. 15) 1931. 

This article is a history of the development of social service work and of 
the psychiatric treatment of psychopathic patients in Germany. The author 
believes that this work should continue to develop in the direction of reeducation, 
but she points out that the present financial distress is breaking down the 


organization. 
as REICHLE, Cleveland. 


THREE Cases OF ASEPTIC SUPPURATIVE MENINGITIS. G. IKEDA, J. Pediat. 

Tokyo, May 20, 1932, no. 384, p. 919. 

The author reports three cases of meningitis in which there were typical 
clinical symptoms and typical observations on the spinal fluid but repeatedly 
negative bacteriologic results. The ages of the patients were 10 years, 5 years 
and 6 months, respectively. All of the patients recovered completely, without 
any complicating pathologic condition. The characteristics of the cerebrospinal 
fluid were the high pressure and turbidity, with numerous cells and strongly 
positive reactions to the Nonne and Pandy tests. Repeated bacteriologic studies, 
consisting of direct smears, cultures in all kinds of mediums and inoculation into 
animals, gave negative results. Twenty-two cases of this type of meningitis 
have been reported in the literature. Kato, Chicago. 


MENTAL DISTURBANCES IN SCLEROSIS MULTIPLEX. HAKON S#THRE, Norsk 
mag. f. legevidensk. 93:353 (May) 1932. 
Among 2,000 patients admitted to a psychiatric clinic (from September, 1926, 
to December, 1930) in 13 the diagnosis was sclerosis multiplex; 12 of these 13 
patients were admitted because of the psychopathic symptoms. 


The most important mental symptoms in sclerosis multiplex are emotional 


instability and dementia. 

Dementia is at times found even in initial stages of the disease as well as in 
cases without marked neurologic symptoms. 

The mood is changeable, with frequent explosive affective outbursts, par- 
ticularly of anxiety. 

The outlook is serious, a single case (case 3) showing almost complete 


recovery. 
The sex distribution of 10 females to 2 males is probably incidental. 


Toverup, Oslo, Norway. 


Diseases of the Eye 


GLIOMA IN PERSISTENT HyALorp ARTERY. R. SCHEERER, Klin. Monatsbl. f. 
Augenh. 88:289 (March) 1932. 


The left eye of a boy, aged 2, became larger and darker, according to his 
mother’s observation. The family physician suspected beginning measles. The 
child was taken to the clinic, where slight hydrophthalmos and large intra-ocular 
hemorrhages were noticed. The hemorrhages recurred during the following days, 
and the eye was enucleated. A severe intra-orbital hemorrhage, which occurred 
the night after the enucleation, was stopped only after a transfusion of blood. 
Bluish petechiae were observed after the transfusion, and prior to it the typical 
eruption of measles. Examination of the blood showed myelogenous purpura as 
the probable cause of the intra-ocular and later intra-orbital hemorrhages. Unevent- 
ful recovery followed. Histologic examination of the enucleated eye showed 
persistent hyaloid artery, uveal and retinal inflammatory changes and a membrane 
containing spindle cells covering the entire retina. Hemorrhages were found in 
the vitreous and below the retina; also endophytic glioma and glioma in the hyaloid 





ABSTRACTS FROM CURRENT LITERATURE 


artery. The epithelium of the lens had undergone changes, and druses of 
pigment epithelium had developed in the optic disk. Hydrophthalmos had develope: 
as a result of obliteration of the chamber angle and of the ciliary processes. 
glioma was at a very early stage, producing, however, toxic uveal inflammati 
and the hemorrhage which led to separation of the retina from the ora serrat: 
Gliomatous nests, evident in the hyaloid artery, proved that the glioma originat 
from its glia sheath. The druse of the pigment epithelium in the retina indicat 
that glioma develops from embryonic rests. 


STOLL, Cincinnati. [ARCH. OPHTH.] 


LENS WitTHOUT A NUCLEUS OR APPLANATION OF THE CORNEA? F. Sa 
Klin. Monatsbl. f. Augenh. 88:372 (March) 1932. 


Under the term “a human lens without a nucleus, a hitherto unknown 
formation,” the author reported the case of a neurasthenic woman, aged 45 
her right eye he thought he had found an absence of the nucleus of the lens ( 
Monatsbl. f. Augenh, 84:52 [Jan.] 1930; abstr., Arch. Ophth. 4:241 [Aug.] 

Recent examination of the same eye revealed applanation of the cornea as the 
cause of the abnormal condition and refraction. The nucleus of the lens was 
present, and the lens normal, although it showed the central interspace between 
the cortical and the nucleus to be broader and darker than common. A technical 
explanation for the erroneous diagnosis is rendered. 


STOLL, Cincinnati. [ARCH. OpHTH 


ECHINOCOCCUS IN THE ORBIT AND TRAUMA: REPORT OF A CASE. O 
Dupinow, Klin. Monatsbl. f. Augenh. 88:373 (March) 1932. 


Echinococcus disease of the orbit is very rare. One case occurred in Russi 
among 50,000 ocular cases, according to Markow’s statistics. The percentage 
still lower in Western Europe. Dudinow reports the case of a boy, aged 11 
who received a severe blow on his left eye from the hoof of a donkey five years 
prior to his admission to the hospital. A bluish swelling remained for two months. 
A year later a small tumor developed near the nasal canthus; it grew slowly, 
causing no pain but progressive decrease of vision. Examination revealed a round 
tumor, the size of a pigeon’s egg, its upper border well defined from the orbital 
margin and the overlying skin movable. The tumor extended into the orbit. It 
showed fluctuation and displaced the globe downward and to the temporal side, 
causing slight proptosis. The pupil was round and of sluggish reaction, the dis} 
slightly indistinct and vision greatly reduced. The boy’s general physical conditi 
was good, but 9.5 per cent eosinophil cells were found. The tumor, extirpat 
under local anesthesia, adhered to the bone in the region of the trochlea and t 
upper and medial wall of the orbit, extending within and below the neighborho 
of the disk. Two cysts were found within the tumor: a so-called Echinox 
cysticus fertilis and an attached secondary cyst. The linings of both cysts 


yellow dots. Dudinow believes that the trauma favored the development of 
echinococcus in the orbit, analogous to the relations between injuries and tul 
culous or syphilitic lesions of the bones. 


STOLL, Cincinnati. [ARcH. OPH1 


Diseases of the Ear, Nose and Throat 


RHINOSPORIDIUM SEEBERI IN A NASAL POLyP; THE FourRTH NorTH Am! 
CasE. G. S. GRAHAM, Am. J. Clin. Path. 2:73, 1932. 


A case is reported of rhinosporidial infection in a nasal polyp. The patient was 
a 12 year old Negro, born in Georgia and resident since the age of 4 years in a small 
coal-mining village in Alabama. The source of the infection is unknown, no other 
similar condition having been observed in the community for at least ten years. 
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The case illustrates the remarkable discontinuity of the infection, of which more 
than forty cases have been reported during the past thirty years from three widely 
separated localities—India, Argentina and the United States. A preoperative diag- 
nosis should be made without difficulty through recognition of the characteristic 


pores in the nasal secretions Aurnor’s Summary. [ArcH. Pata] 


RECENT ADVANCES IN PEDIATRIC OTOLARYNGOLOGY. LEE WALLACE DEAN, 

J. Pediat. 1:379 (Sept.) 1932. 

The clinical significance of the nasal sinuses in infancy is discussed. The 
differential diagnosis between an edematous lining of a nasal sinus caused by an 
allergic reaction and a thickened lining due to infection can almost always be 
made by a cytologic and bacteriologic study of the discharge coming from the 
sinus. Roentgen examination of the sinuses in infancy is important to show the 
presence and size of the sinuses, which vary greatly. The necessity of removing 
infected nasal and pharyngeal lymphoid tissue causing sinusitis and otitis is empha- 
sized. Roentgen therapy may be used for the lymphoid apron occurring on the 
posterior pharyngeal wall after tonsillectomy. The peculiarities of the anatomy 
and the pathologic changes of the ear and mastoid in infancy are described. A 
study of the differential blood count and of the bacteriology of the aural discharge 
is of great importance in the course of infections of the ear. 


LeMAsTER, Evanston, III. 


HEARING SuRVEY, Pusitic ScHOOLS, ALBANY, N. Y. E. MARTIN FREUND, New 
York State J. Med. 32:791 (July 1) 1932. 


All pupils in and above the third grade in the Albany (N. Y.) schools were 
given hearing tests with the phono-audiometer (type 4 A, Westinghouse). The 
methods of testing are described. Children were retested with the type 2 A phono- 
audiometer. Retesting is important, as a large number of children showing defects 
on the first examination were afterward found to be normal. 

Of 9,741 children examined, 339, or 3.5 per cent, showed defective hearing and 
168, or 1.7 per cent, showed borderline defects, giving a total of 507, or 5.2 per 
cent, with defects in hearing. 

A history of bilateral head noises was reported by 1,259 children, and 1,244 
children gave a history of previous earaches. In the majority of instances the 
same children reported both of these conditions. 

Of 9,741 children, 2,852 gave a history of previous tonsil and adenoid operations, 
and 85 reported mastoid operations. While about one third of all the children had 
had a previous tonsil and adenoid operation, the prevalence of enlarged and infected 
tonsils and adenoids was large in the defective group. Of 507, 222, or 40 per 
cent, showed enlarged tonsils; 132, or 25 per cent, had infected tonsils, and 18 
per cent showed adenoid vegetations. Of 40 sixth grade children with defective 
hearing, 72 per cent had achievement tests below normal. 

A thorough survey of hearing made by a part time otologist is recommended 


for all pupils in or above the third year. Asean Rocher NY 


ADENOIDITIS AS A PuBLic HEALTH PROBLEM IN ItTaLy. A. M. CayREL, Paris 

méd. 22:283 (Oct. 8) 1932. 

Adenoid infections may be divided into three groups: (1) vegetations which 
infect the ears and nose; (2) vegetations that are sufficient to produce rhino- 
pharyngeal irritation, and (3) those sufficient to cause inflammatory nasal stenosis. 
Inhalations of bromo-iodide salts (obtained as a natural residue from Salsomaggiore 
water) are recommended. Patients in the first group are benefited by fifteen 
inhalations, those in the second and third, by thirty. The author examined 4,891 
school children and found that from fifteen to twenty in a hundred had adenoiditis. 
After the aforementioned treatments had been given this number was decreased to 
two in a hundred, who required operation. SANFORD, Chicago. 
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Diseases of the Skin 


CHRONIC URTICARIA AND ANGIONEUROTIC EpEMa. Li 
Internat. Clin. 4:99 (Dec.) 1931. 


Although serum calcium values may be normal, clinical improvement 
occurs following the administration of parathyroid hormone and calcium it 
of chronic urticaria and angioneurotic edema. 

MILLER, South Bend, I: 


X-Ray TREATMENT OF RINGWORM OF THE SCALP: A SurvVEY oF 2,400 ( 
S. C. SHanks, Brit. J. Dermat. 43:477 (Oct.) 1931. 


An account of the technic used and the results obtained in a series of 
cases of ringworm of the scalp personally treated by the author is pres: 
Shanks feels that, in spite of the recent introduction of thallium acetate, roentgen 
depilation is still the main weapon in the armamentarium of the dermatol 
He describes a method of restraint for very young patients, a method by 
the child can be kept absolutely still during the exposures without harm or 
comfort, thus overcoming the difficulty in irradiating scalps of children 
3 years of age. He discusses the historical aspects, the apparatus, technic 
dosage, and then presents in detail his modification of the original Kienl 
Adamson technic used in this series, together with illustrations, and a table 
presenting the results of irradiation. He comments on the diminishing incidence 
of ringworm of the scalp, the number of patients admitted to the hospital during 
the last decade diminishing from 450 in 1920 to about 175 in 1930. 


WIEN, Chicago. [ArcH. DERMAT. & SyPH.] 


ErRYTHEME PAPULO-CIRCINE MIGRATEUR OF DARIER: REPORT OF A ({ 
A. D. McLacuian and W. H. Browy, Brit. J. Dermat. 43:506 (Oct. 


A case is reported in a girl, aged 2 years, who presented an eruption « 
cheeks and forearms of two weeks’ duration when first seen. She was s¢ 
year later with a recurrence of the eruption, the attack lasting for four m 
This eruption was confined to the arms. and legs, and the initial lesion appeare 
as a raised, firm, edematous papule one-half inch (12 mm.) in diameter. 
lesion spread peripherally, forming circular, oval or segmented lesio1 
spreading margins, raised and cordlike and fading in the center. Each 
from its inception to its final disappearance, lasted from three to five weeks. 
Six excellent photographs, one in colors, and three photomicrographs illustrating 
the histopathology accompany the article. A review of the literature, together 
with a brief résumé of some of the points: of interest, concludes the paper 


} 
iS, 


WIEN, Chicago. [ArcH. DeRMaT. & Syp! 


DERMATOMYOSITIS. J. H. SHELDON and WILFRED SHELDEN, Proc. R 
Med. 25:413 (Feb.) 1932. 
This case occurred in a girl of 9 years. The article is accompani 
photographs of the patient that show the cutaneous condition. 


WILLIAMSON, New Orleai 


ZONA AND VARICELLA. A. TOURAINE, J. HESSE and L. Gotré, Bull. Sox 
de dermat. et syph. 39:267 (Feb.) 1932. 


Four instances are recorded that tend to support the theory of a close cat 
relationship between herpes zoster and varicella, as follows: (1) zona in a 
followed by varicella in two children; (2) varicella in two infants, followed 
zona in the father; (3) varicella in a girl, followed by varicella in two sisters, 


ed 


followed by zona in the grandmother, and (4) varicella in three pupils, followed 
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by zona in the teacher, followed by varicella in her two children, followed by 
zona in a neighbor who played with them. Two hundred and forty similar 
observations have been collected from the literature by Netter. The authors 
believe that the virus in the two diseases is identical. 


Ganpy, Houston, Texas. [ARcH. DERMAT. & Sypu.] 


ERYTHEMA ELEVATUM DIUTINUM. DESIDERIUS STEIGER-KAZzAL, Dermat. 
Wehnschr. 94:416 (March 19) 1932. 


An eruption occurred in a 6 year old girl which involved the upper surfaces 
of the feet and the outer surfaces of the ankles over a palm-sized area. It 
consisted of nodules varying from the size of a lentil to that of a bean, tending 
to ring formation. The lesions were red at first, and in from two to three weeks 
became livid brown. Histologically there was edema of the prickle cell layer 
with a few leukocytes. The capillaries were dilated in the papillary layer, and 
there was infiltration of lymphocytes and young connective tissue cells around 
the sweat glands and small vessels of the corium. Here and there in the corium 
were areas of necrosis surrounded by a cellular infiltrate. 


TaussiGc, San Francisco. [ARcH. DERMAT. & SyPu.] 


TREATMENT OF ERYTHRODERMIA DESQUAMATIVA. HERBERT SCHONFELD, 
Monatschr. f. Kinderh. 54:268, 1932. 


The author has reduced the mortality rate from 30 per cent to 7 per cent 
in a series of 120 cases. The procedure consists in maintaining the child’s 
nutrition by a diet in which a minimum of two thirds consists of breast milk. 
The remaining third is a buttermilk-rice gruel mixture. Excellent results were 
obtained by the injection of from 10 to 20 cc. of blood, which may be repeated 
every two or three days. This injection may be given intramuscularly, and 
in the more severe cases, intravenously. GErstLEy, Chicago. 


URTICARIA HEREDITARIA (FAMILIARIS) IN THREE GENERATIONS. K. Tro- 
PAUER, Przegl. dermat. 26:317, 1931. 


The author reports a case of giant urticaria in a 17 year old boy which 
started soon after birth; the individual lesions lasted from one to two days. 
The blood and urine were normal. One brother and two sisters, his mother, 
his aunt and his grandmother were all similarly affected, and in all of them the 
eruption started soon after birth and lasted throughout life. The author assumes 
as the cause some endocrine disturbance or some disturbance in the nervous 
system which was inherited from generation to generation, and which spared 
only a few members of the family. 

Broom, New York. [Arcu. DERMatT. & Sypu.] 


Surgery and Orthopedics 


ACUTE INTUSSUSCEPTION IN INFANCY AND CHILDHOOD. E. W. PETERSON and 
R. F. Carter, Ann. Surg. 96:94 (July) 1932. 


The authors review sixty-four cases seen by them in the last twenty-four years. 
They compare the forty-six seen previous to 1922 with the eighteen seen since 
that time. 

In the last eighteen cases more complete histories were taken, and this brought 
out some interesting points. The ages ranged from 3 months to 2 years, there 
being ten boys and eight girls. The most important symptoms were as follows: 
pain in nine cases, vomiting in eighteen cases, bloody mucous stools in eighteen 
and a mass present in the abdomen in fifteen cases. 
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For the entire series of sixty-four cases, among the cases in which the conditi 
was reducible there was a mortality of 15.5 per cent, and among the cases 
which it was irreducible there was a mortality of 76 per cent. Operation in su 
cases still caries a high mortality, and though occasionally a patient may survive 
the resection of intestine, the only means of reducing the high mortality is 
operating for the intussusception before gangrene occurs. 

BANTIN, Omaha. 


THE TREATMENT OF DISTENTION FOLLOWING ABDOMINAL OPERATIONS 
CHILDREN. WILMER L, DENNEY, Canad. M. A. J. 26:430 (April) 1932. 


The author advocates the use of diathermy in the treatment of distenti 
following abdominal operations. The details of the technic used are given 
severe cases of toxic ileus, saline-dextrose solution is given intravenously. 


n 


Moore, Omaha 


APPENDICITIS AND POLIOMYELITIS. M. H. Hopart, Illinois M. J. 61:518 (June 
1932. 

The early symptoms of appendicitis and poliomyeltis may be similar enoug] 
cause confusion in diagnosis. In such a case it is justifiable to delay for twent 
four hours in order to make the diagnosis more certain. As soon as possible, tr 
ment should be instituted in either case to prevent serious consequences. A case 
leadin ch c sion i ibed. , 2 

ding to such confusion is described 3aRBOUR, Peoria, | 


+ 


MecKEL’s DIVERTICULUM IN CHILDREN: A CLINICAL AND PatTHo.ocic S 
Wits A REporT OF THIRTY-Two Cases. HENRY W. Hupson, JR. and 
Lewis Henry Koprik, New England J. Med. 206:827 (April 21) 1932 
Meckel’s diverticulum is said to be present in 2 per cent of persons. Twenty 

three cases of peptic ulcer situated in Meckel’s diverticulum have been reported |! 

Kleinschmidt. In these, 12 patients were under 12 years of age. Neoplasm is raré 

in childhood, but Hicks and Kadinsky reported a carcinoid tumor in a boy of 

12 and Wiseley a case of medullary carcinoma. Watson has collected from the 

literature 147 cases of hernia containing Meckel’s diverticulum. 

Acute diverticulitis is not infrequent and often cannot be differentiated 
appendicitis. The association of hemorrhage from the intestinal tract with signs 
and symptoms of appendicitis may lead to a correct preoperative diagnosis 
the 32 cases reported there were symptoms referable to the diverticulum 
and of these 17 (63 per cent) showed hemorrhage either with or without ot 
signs. 
Of the 32 cases presented in detail, there are pathologic reports on 23 
this number, 12 diverticula, or 52 per cent, showed gastric mucosa. Six of 
remaining 12 were lined by mucosa of the small intestine, 2 could not be 
tinguished, and 1 had been completely destroyed in an inflammatory process 
1 of the cases there was an accessory pancreas in which no islands of Langer! 
were seen. Of the cases with a history of bleeding or of blood on rectal examina- 
tion 5 were found at operation to show evidences of obstruction due to intussus- 
ception or other cause, with compatible histologic pictures. In 2 of these cases 
the diverticulum apparently had invaginated into itself. In 3 cases with bleeding 
the diverticulum clinically presented gastric and intestinal mucosa; the gastric 
mucosa showed no reaction, but in the intestinal portion there was an acute 
inflammatory process which in two cases amounted to actual perforation. ‘These 
areas of ulceration were striking because of their sharply demarcated margins 
Two cases which showed blood clinically but gave no evidence of an obstructive 
lesion at operation presented a histologic picture compatible with intussusception 
and interference with the blood supply, and it is not improbable that these 


diverticula may have invaginated into themselves and that the intussusception later 
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had been spontaneously reduced. The remaining case of those presenting blood 
per rectum showed pathologically only edema, but from the findings at operation 
the diverticulum evidently was the starting point of an obstruction. 


GENGENBACH, Denver. 


REMOVAL OF SEPARATED UPPER EPIPHYSIS OF THE RApiIuS. FRANK H. BAEHR 
and Louts E. Hatuaway, Jr., New England J. Med. 206:1263 (June 16) 
1932. 


No previous reports of cases have been found in which the separated epiphysis 
has been removed in a child. Because of the effect of this removal on the future 
growth of the radius and the function of the elbow joint, the following case 
history is of interest. 

An 11 year old white girl, while standing on a rock about a foot (30 cm.) 
high, suddenly slipped and fell, striking the outer side of her eibow (with her arm 
in flexion). Pain and disability of the elbow joint immediately followed the 
accident. The left elbow revealed right-angled flexion in extreme pronation, 
with moderate swelling, especially marked over the region of the external con- 
dyle of the humerus and the radial head, where there was exquisite tenderness. 
Roentgenograms revealed complete separation of the upper radial epiphysis. Under 
ether anesthesia, manipulation was attempted under the fluoroscope without notice- 
able improvement; the child was operated on and the epiphysis removed. 

Clinical and roentgen examination five years later showed no appreciable 
difference in the length of the two arms and full excursion of motion of both elbow 


joints. GENGENBACH, Denver. 


INTUSSUSCEPTION ILLUSTRATED BY THREE UNUSUAL EXAMPLES. JAMES CROOKS, 
Brit. M. J. 2:496 (Sept. 12) 1931. 


The author reports three cases of intussusception of unusual interest; one 
occurred in a girl, 6 months old, who died from respiratory failure twenty-four 
hours after operation. The observations made at necropsy showed that the muscle 
of the diaphragm was absent save for a few fibers in its left posterior part. The 
liver was herniated into the right side of the chest. The right lung was unex- 
panded and occupied only the apex of that side of the chest. There were certain 
thickening and Peyer’s patches, and one large polypoid in the end of a Peyer’s 
patch. This was taken as the cause of the beginning intussusception. 

The second case was that of a boy, aged 6 months, who on operation showed 
an intussusception that had reached the splenic flexure; this had started 18 inches 
(45.72 cm.) proximal to the ileocecal valve. The boy recovered. At the age of 
12 months he was again presented, apparently within two and one-half hours after 
a recurrence of his symptoms. He was again operated on, with success; a year 
has passed since the second operation, and there has been no recurrence. 

The third case is that of a girl of 8 months who showed signs and symptoms 
that were somewhat irregular but definite enough to cause any surgeon to operate 
for intussusception. At operation there was intussusception that reached half 
across the transverse colon. It reduced easily to within 1 or 2 inches (2.5 to 
5 cm.) of its apex, which was eight inches (20.32 cm.) proximal to the ileocecal 
valve. The last inch was gangrenous and perforated. The operation was success- 
ful, but on the eighteenth day the child vomited, collapsed and had periodic 
abdominal pain. The abdomen was opened again through the original incision. 
There was obstruction from the adhesions following the first condition. These 
were relieved, and the child made an uneventful recovery. 


Royster, University, Va. 
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ACUTE MALIGNANT CHOLECYSTITIS IN CHILDHOOD. WILHELM BITTNER, Ar 
f. Kinderh. 95:4 (Feb. 5) 1932. 


The author reports four cases showing that cholecystitis may occur in 
acute form in childhood, leading in a few hours to perforation of the gallbladd 
with the subsequent danger of death from peritonitis. The symptoms are f 
vomiting and abdominal pain, particularly under the margin of the ribs on 
right side and possibly pain in the right shoulder and arm. ‘There are rigidit 
of the right rectus and tenderness on pressure. Only by surgical interventi 
can the life of the child be saved. In three of the author’s patients, rupture | 
occurred before operation; two of these patients recovered. The condition 
the fourth patient was thought to be appendicitis, but at operation a great 
swollen gallbladder was found, which contained a calcium carbonate stone 
size of a cherry pit. Two of the cases occurred during convalescence 


yphoid fever. 1] 
typhoid fey LEsLIE, Evanston, I] 


HYPERTROPHIC PyLoric STENOSIS IN INFANCY. E. Unr, Deutsche Ztschr 
Chir. 235:58, 1932. 


The author presents a complete review of the subject of hypertrophic py] 
stenosis in infancy. He favors the theory of primary spasticity of the py 
musculature in the discussion of the etiology. The roentgenogram is consideré 
of great value in differentiating hypertrophic pyloric stenosis from pylorospasm 
In hypertrophic pyloric stenosis there is little or no passage of the meal into ¢ 
duodenum in three hours. In pylorospasm, while none of the contrast mediums 
may leave the stomach during the first hour, the stomach is usually almost « 
pletely empty after three hours. The Americans, Kerley and Lewald, are gi 
credit for first making this observation, which the author confirms. The 
surgical treatment of hypertrophic pyloric stenosis is discussed, includin 
roentgenotherapy of Wiener, the value of which remains to be determined. 
deciding whether or not to operate the entire clinical picture must be taken 
consideration, and a persistent loss of weight over four or five days, dé 
medical treatment, is an indication for operation. The Rammstedt operati 
splitting the pyloric musculature is the procedure of choice. The author 
light ether anesthesia and makes a midline incision between the umbili 
the xiphoid process of the sternum. Avertin anesthesia was tried for 
but was given up because of one case of severe postoperative collapse that 
attributed to this drug. Forty-seven patients were followed after ope 
some up to the age of 11 years. Forty-one of these patients were boys, 
were girls. In four instances the condition occurred twice in the same 
There were no twins in the series. All children developed normally foll 
the operation, and there was no marked tendency toward a nervous t 
temperament. All forty-seven cases were studied roentgenologically at \ 
intervals postoperatively. In twenty-two the stomachs were completely 1 
Fifteen (32 per cent) of the children showed more or less retention after 
hours. The author has no explanation to offer for this evidence of di 


function. Y 
unctio GLASER, Rochester, N. 


THE RAMMSTEDT OPERATION IN PyLoric STENOSIS OF INFANTS. 
HABERER, Deutsche Ztschr. f. Chir. 235:91, 1932. 


The author reviews his experience with the Rammstedt operation in s¢ 
three patients operated on in his clinic. He regards this procedure as the 1 
of choice in the operative treatment of pyloric stenosis in infants. He 
that the split in the pyloric musculature should not be covered by drawin 
serous coat of the stomach over it, for this favors a recurrence of the st 
The chief danger of the Rammstedt operation is postoperative hemorrhage 
a precaution, the surgeon should select an avascular area for his incision 
probable that hemorrhage occurs when the split muscle relaxes its spasm 














902 AMERICAN JOURNAL OF DISEASES OF CHILDREN 








wound should be carefully watched for this before closing the abdomen. Post- 
operative vomiting will occur despite the most perfect surgical procedure. This 
the author observed especially in those patients who had vomited blood before 
the operation. The cause of the postoperative vomiting is difficult to determine, 
but it is possibly due to a previously developed gastritis, perhaps associated with 
an increased irritability of the cerebral vomiting center which has been assumed 
in this condition. Among the seventy-three patients operated on (the author 
performed fifty-two of the operations) there were four deaths: two occurred 
from postoperative hemorrhage; one infant died fourteen days after operation 
following the acute onset of pneumonia, and the fourth infant died in collapse 
because the condition had been too long neglected before operation. 


GLASER, Rochester, N. Y. 


Miscellaneous 


THE ETIOLOGICAL INTERRELATIONSHIPS AMONG COMMON PHYSICAL DEFECTS IN 
CHILDREN. Scotr J. Witkrinson, Arch. Pediat. 49:383 (June) 1932. 


Certain physical defects, such as undernutrition, dental caries and chronic tonsil- 
litis are common in children. In an attempt to evaluate the etiologic significance 
of these commonly associated defects, a statistical study was made on 1,000 children. 
From the name-diagnosis file in the department of pediatrics, Vanderbilt University 
Hospital and School of Medicine, Nashville, Tenn., 1,000 consecutive cards of 
children from 2 to 14 years of age were selected for study. 

The author’s conclusions are: 

“1. Statistically, a definite association, unquestionably etiological in origin, can 
be demonstrated between undernutrition and certain ‘chronic conditions,’ and 
between chronic otitis media and chronic tonsillitis. 

“2. Statistical study of the various combinations of tuberculosis, undernutrition, 
dental caries, chronic tonsillitis, chronic otitis media and ‘chronic conditions’ in a 
group of 1,000 children indicates that these defects ordinarily have no etiological 
interrelationships, with the exceptions noted above. 

“3. These common physical defects of children, with few exceptions, probably 
cannot be specifically influenced in the average patient by the correction of com- 
plicating defects. Individual defects merit treatment primarily for their own sake.” 


WADDELL, University, Va. 


CLINICAL RESULTS OF CARBON ARC IRRADIATION Upon CHILDREN. GEORGE W. 
CALDWELL, Arch. Pediat. 49:487 (Aug.) 1932. 


The writer reports clinical results obtained in a series of twenty-nine children 
who received regular daily irradiation from carbon arc lamps. Beneficial effects 
were demonstrated in seventy-three (33.3 per cent) of these children. A sub- 
erythemal dose proved effective and is the dose recommended. No untoward 
symptoms appeared after long exposure to radiation from the carbon having a 
spectral transmission simulating sunlight. The types of lamps used and daily 


re discussed. ‘ p 
dosage are s WADDELL, University, Va. 


Point OF View OF HuMAN RELATIONSHIPS. Davip M. Levy, Bull. New York 
Acad. Med. 8:497 (Aug.) 1932. 


Adult attitudes can be understood only if they are reduced to their earliest 
formation in the family circle. Therefore, the most important study of man as a 
social being is that of the environmental influences on the first years of his life. 
It becomes evident that the pediatrician can most clearly perceive these relationships 
and influence parental conduct to the child’s advantage. 


Jaur, Omaha. 
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Can ViTAL Statistics BE UsED TO MEASURE THE QUALITY OF MATERNITY 
7 


CARE? JAMES RAGLAN MILLER, New England J. Med. 206:999 (May 12) 
1932. 


The author, after criticizing many of the statistics already published covering 
the maternity mortality rates, offers the following specific suggestions: “(1) 
Vital statistics covering deaths of mothers should include all women dying from 
‘puerperal causes’ as defined by the Census Bureau, whose terms of pregnancy 
have reached at least the twenty-eighth week. (I would put no time limit after 
delivery.) (2) Stillbirths should be enumerated in which the fetus has developed 
at least to the twenty-eighth week. (3) Neonatal mortality should be reckoned 
on the babies who die during the first week of life in whom development has 
proceeded to at least the twenty-eighth week.” 

The author believes that by the use of these suggestions vital statisics will 
be obtainable which will prove a more accurate gage of maternity care. 

The following statistics were thus obtained for Hartford, Conn. (population 
164,072), in 1930: birth rate, 19.3 per thousand population; stillbirths, 2.42, and 
puerperal mortality, 4.3, per thousand live births; infant mortality (under 1 year 
of age), 62.88 per thousand live births (white children, 57.28, and colored chil- 
dren, 143.64); total deaths under 1 month, 34.2 per thousand live births, and 
under 1 week (author’s neonatal mortality), 30.8, (33 under 1 month and 28.7 
under 1 week for residents of Hartford). The principal causes of neonatal mor- 
tality were prematurity, obstetric trauma and congenial malformation. 


GENGENBACH, Denver 


TRENDS IN CHILDHOOD MorTALIty IN NEw YorK STATE (EXCLusiIv! 
New York City). ELizABETH PARKHURST, New York State J. Med. 32:385 
(July 1) 1932. 


The infant mortality rate in New York State in 1928 was 33 per cent below 
that of 1915, and the drop in the group from 1 to 4 years of age was 47 per cent. 

The mortality in early childhood began to decline after 1910. Pneumonia has 
been the principal cause of death in the group from 1 to 4 years of age since 
1901, except for the years from 1905 to 1908, 1913 and 1921, when there were 
more deaths from diarrhea and enteritis. Influenza caused more deaths in 1918. 
Since 1926 accidents have been the second most important cause, and diarrhea, 
the third. 

The death rate in the second year is twice that of the third year. The mortality 
from measles and whooping cough has declined only in the last ten years. The 
deaths from diphtheria and tuberculosis have shown a great reduction. 


AIKMAN, Rochester, N. \ 
STATISTICAL REPORT OF INFANT MortTALity FoR 1930. Rep. Am. Child. Health 
A., December, 1931. 


The report is for 874 cities. The death rate for 1930 was 62.2 per thousand 
infants under 1 year of age, the lowest rate ever attained by the cities of this 
country. Of the ten largest cities, Chicago and St. Louis had the lowest infant 
mortality rate, that of both being 54. Saunas ‘Chicago 


Tue MEpDICcCAL History OF S1R WALTER Scott. RosBerT Hutcuison, Edin- 
burgh M. J. 39:461 (Aug.) 1932. 


This number of the Edinburgh Medical Journal commemorates the centenary 
of Sir Walter Scott’s death, and the leading articles deal with the medical features 
of his life. Hutchison writes interestingly of Scott’s childhood, especially con- 
cerning the attack of infantile paralysis at 18 months of age which left him a 
cripple. The type of treatment which was in vogue in the eighteenth century and 
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the effort of the youth to overcome his paralysis and become a normal physical 
being will be found of interest to any one who enjoys medical history and who 
is an admirer of the genius and writings of Sir Walter. The abstract of another 
article on Sir Walter Scott follows. Nerr, Kansas City, Mo. 


THE CEPHALIC FEATURES OF SIR WALTER Scott. Davip M. GreiG, Edinburgh 
M. J. 39:497 (Aug.) 1932. 


Sir Walter Scott had two physical peculiarities, states Greig, namely, of the 
head and of the foot. The deformity of the foot was due to infantile paralysis 
and acquired in early childhood. The cephalic peculiarity as shown by the portrait 
reproduced in the Edinburgh Medical Journal is that of a pseudo-oxycephaly, which 
is not due to true premature synostosis of the cranial sutures. The cephalic shape 
is not that of a true tower-head. Contrary to the condition often present in 
oxycephaly, there were a normal brain and mind in the case of Sir Walter Scott, 
as well as in that of other geniuses, such as Paracelsus, von Humboldt and Meckel, 
who have all been incorrectly put into the class of oxycephalic persons. In spite 
of his two peculiarities, Scott grew up with normal self-control, a good disposition, 
great health and unusual physical and mental powers. 

Greig mentions the fact that the cranium normally is molded during life by the 
brain, which it holds and shelters. The brain of true oxycephaly, however, is 
retarded in its development by premature ossification of the cranial sutures. Scott 
never had any sort of cerebral abnormality throughout his active life. Greig 
discusses cephalic characteristics of certain geniuses. Scott’s temperament was 
calm, steady and kind, and his writings are still, after more than one hundred 
years, a source of enjoyment to readers of all ages. All who are interested in 
this subject should read the complete article. Nerr, Kansas City, Mo. 


BLoop TRANSFUSIONS IN THE INFANT: MODIFICATIONS IN TECHNIC. VICTOR 
DE LA Maza, Arch. d. hosp. de nifios Roberto del Rio 3:1 (March) 1932. 


The author states confidently from experience in three hundred and thirty 
transfusions that the procedure is absolutely without danger for the infant if 
properly carried out. 

Universal donors are more frequent in Chile than in European countries. 

The place of choice for the injection is the superior longitudinal sinus; if this 
is not suitable, the superficial veins of the extremities. These must, however, 
first be exposed. The superior longitudinal sinus is not always bisected by the 
anterior and posterior angle of the bregma. It may deviate from one or the other, 
but it always maintains a definite relationship to the median line of the cranium. 

The author prefers the use of citrated blood if the longitudinal sinus route is 
used. If the superficial veins are used, direct transfusion is equally good. The 
amount given depends on the general condition of the infant and varies from 
5 to 30 cc. per kilogram of body weight. The transfusion should be given slowly, 
a cubic centimeter being given every twenty-five, thirty or sixty seconds. 

Care must be taken to introduce the needle obliquely for about 1 or 2 cm. into 
the lumen of the vessel. Care must also be taken not to inject the blood too 


rapidly. ScHLUTZ, Chicago. 


THE WoRrRK OF THE CHILD HEALTH CENTERS OF THE DEPARTMENT OF PUBLIC 
HEALTH. ‘IstpDRO ESPINOSA y DE Los ReEyEs, Bol. Inst. internac. am. de 
Protec. a la infancia 5:401 (April) 1932. 


The child health centers, established in Mexico on the initiative of Dr. Isidro 
Espinosa y de los Reyes, and working under his able direction since 1921, have 
the following aims: to increase the population and to preserve the health of 
infants under 30 months of age, encouraging the mothers to attend the prenatal 
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clinics and caring for the children of such mothers in order to extend the educa- 
tional work of the social visitors. The following favorably decreased figures 
indicate the results obtained since 1921: fetal mortality, from 16 to 4.06 per 
cent; stillbirths, from 1 to 0.98 per cent; premature live births, from 2 to 0.97 
per cent; premature stillbirths, from 3 to 1.21 per cent. Among 6,652 women 
attending the centers in 1930, the birth rate increased 14.86 per cent, normal 
childbirth reaching an average of 91.38 per cent. 

Of the women attending the centers, 98.5 per cent are Mexican born; 62 per 
per cent are unmarried, the social workers being engaged in regulating their 
legal status. It is satisfactory to note that 94 per cent of Mexican women nurse 
their babies. 

With the measures adopted, infant mortality among children under 30 months 
of age attending the centers with regularity dropped from 28 to 4.08 per cent. 


AUTHOR’S SUMMARY. 


THE WorkK OF MINORS IN INDUSTRY. JOAO DE BARROS BARRETO, Bol. Inst. 
internac. am. de Protec. a la infancia 5:418 (April) 1932. 


In the first place, the author points out that parents are chiefly responsible 
for those social conditions which force the child to leave school and seek employ- 
ment, with the subsequent evils of an insufficient education and a reduced salary. 

The monotonous work of machinery is in opposition to the child’s nature. 
Perhaps not even 10 per cent of the young workers ever become clever workers. 
Children’s courts, furthermore, find that the number of young delinquents is from 
two to ten times greater among working children than among those who do 
not work. 

Medical facts bear the greatest evidence against the industrial work of minors, 
as was extensively studied by the author in a previous paper. The German 
insurance companies state that the number of sick days among 15 year old 
workers is double that of the same group among nonworking children; accidents 
are 48 per cent more frequent among 14 to 15 year old workers than among 
those who have reached the age of 16; among 100,000 fatal accidents, one-fifth 
occurred in children under 15 years of age. 

The remedy lies in elimination of the causes of the evil and in legislation on 
the standards of work. Many countries establish 15 years as the age limit for 
school attendance, and include professional guidance in their school organization. 
Modern trends seem to establish 16 as the minimum age for beginning work. 
The Brazilian Minors’ Code made the age 14, but the Committee of the National 
Department of Public Health raised it to 15 after consideration. 

It would be advantageous for the preliminary project of the Working Chil- 
dren’s Act to exact a certificate stating the physical conditions of the child and 
also to make compulsory periodic health examination for working children. 

The Committee of the National Department of Public Health suggests that 
minors should be forbidden to work in underground mines, in too hot, cold, 
damp or compressed air conditions, in elevators or with other machinery that 
might be the cause of accidents and in places contaminated with poisonous gas. 

The work of minors being related to that of adults, a maximum of eight 
hours per day is indicated. But this period includes certain teaching pauses 
which reduce the weekly work to forty-four, forty-two or even forty hours 
Besides the thirty minutes’ rest period for lunch, it would be well to provide 
other shorter pauses of about ten minutes every few hours. 

The preliminary project forbids night work for children between 10 p. m 
and 5 a. m. The Minors’ Code extends this limitation to 7 instead of 10 p. m 


AvuTHOR’s SUMMARY 
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HEMoLytTic JAUNDICE. Dr. SAMUEL AMBERG, Rochester, Minn. 


I reviewed twenty-three cases of familial hemolytic jaundice observed at the 
Mayo Clinic. Of twenty-three patients, twenty-one were treated by splenectomy, 
with very good results. Three of the patients had cholecystitis and cholelithiasis, 
while another, showed thickening of the wall of the gallbladder. These four 
patients were girls. In the entire series eight cases occurred in boys and fifteen 
in girls. Dr. Giffin collected all the cases from the Mayo Clinic. There were one 
hundred and eighteen, including most of those I reviewed. Dr. Giffin found choleli- 
thiasis in 49 per cent and a diseased gallbladder in 81 per cent of the cases in 
adults, as against 13 and 17 per cent, respectively, in children. If with increasing 
age there is an increase of cholelithiasis, early operative intervention should reduce 
markedly the incidence of this complication. 

Of our patients only one had severe adhesions; these are more commonly 
found later in life. One further point in favor of early operative intervention is 
that the danger of thrombosis, as Naegeli pointed out, is very much less in 
young persons. 

DISCUSSION 

Dr. H. F. Hetmuotz, Rochester, Minn.: I should like to call attention to just 
one thing with regard to the blood count that may occur in a crisis. During a 
crisis, a patient, aged about 3 years, had a white blood count of 48,000, of which 
about 86 per cent were lymphocytes. On the basis of this count, a diagnosis of 
lymphatic leukemia was made. Roentgenotherapy was employed, and the child 
recovered. Subsequently, examination of the blood showed increased fragility 
and other signs of hemolytic jaundice. This high blood count may be seen during 
a crisis and may give rise to diagnostic difficulties. 

Dr. F. J. Scuatz, St. Cloud, Minn.: I should like to know if the blood of 
the new-born would show the same changes, and if it does, how long a time will 
elapse before death, provided the child survives birth? 

Dr. R. Taytor, Minneapolis: May I report one case that may answer this? 
A few years ago I saw a new-born child who was quite jaundiced. He had con- 
vulsions and died at the age of 17 days. I asked for an autopsy of the entire 
body, including the brain, but the pathologist forgot about the brain. I examined 
the blood of the parents and grandparents. The father and paternal grandfather 
both had hemolytic jaundice, and this baby, in my opinion, died of hemolytic 
icterus. 

Dr. C. A. Stewart, Minneapolis: I recently examined a girl who had had a 
splenectomy seven years previously and who had been reported in the literature as 
completely recovered. At the time I examined her she was still markedly jaun- 
diced, but had apparently enjoyed good health. In another case, that of a child 
with thrombocytopenic purpura, a splenectomy was performed with a subsidence 
of symptoms for approximately two years; then, following an attack of mumps, 
purpuric symptoms recurred, and death resulted. At autopsy in this case, an 
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accessory spleen was found. I wonder if in cases of hemolytic jaundice failure 
of symptoms to subside might possibly be due to an accessory spleen which was 
not removed at the time of splenectomy. 

Dr. Irvine McQuarrir, Minneapolis: I should like to ask if any work has 
been done on the chemical composition of the red blood cells, particularly on the 
percentage of cholesterol. The spherical shape of the cells referred to indi 
that there may be some deficiency in cholesterol. Were blood sugar determinatio: 
made in the case of the patient who had convulsions? 

Dr. F. J. ScHatz, St. Cloud, Minn.: What I wish to report is that I attended 
two families, one with seven children, all of whom died within from three to six 
days after delivery; in the other family jaundice developed in the three youngest 
children, and two died on the second day post partum. In all of these patients 
the jaundice appeared a few hours before death. On my return visit, I was 
unable to get a postmortem examination. I concluded, however, that the condition 
was of the hemolytic type. In the latter family there are five children living; one 
has Little’s disease, but the other four are in good health. In none of the cases 
reported was there the typical jaundice that one finds in congenital obliteration of 
the bile ducts. In congenital obstructive jaundice there is a bright canary-yellow 
discoloration of the skin; it may be present at birth or it appears within twenty-four 
hours. In jaundice of the new-born the discoloration is more marked (amber) 
and appears on the second or third day post partum. From the discoloration of 
the skin alone one is unable to make a diagnosis as to the type of jaundice 
(symptomatic or idiopathic). 

Dr. SAMUEL AMBERG: With regard to the cases mentioned by Dr. Schatz, 
I am afraid that the data are not sufficient to venture an opinion. The report | 
presented concerns only one group of cases of hemolytic jaundice, i. e., those 
of the congenital familial type. In one of my cases, a biopsy proved that the 
liver was normal; that is, no definite lesions were seen. Therefore I say, with 
regard to Dr. Stewart’s question, that an accessory spleen can prevent jaundice 
from subsiding, and that is why I emphasized that in one case the accessory 
spleen had also been removed. Whether this answers the whole question, I am 
not sure. There are some cases in which icterus has occurred after splenectomy. 
The reports do not always permit the exclusion of accessory spleen. A striking 
feature is that after splenectomy increased fragility does not soon recede. For 
years it may remain the same. With regard to cholesterol in the cells, 
not think that any work has been done in this field; at least I did not come across 
it. In the case of convulsions, transfusions of dextrose were given immediately. 
Death may occur in a crisis, but this must be rather rare. Some assert that 
from generation to generation the disease is less often seen and gradually becomes 
milder. Others claim that the condition may become worse, and that fever in 
particular may occur. The statement has occasionally been made that jaundice 
was present from birth. I cannot recall any cases in which examinations of the 
blood were made at that early age. Furthermore, if a case is complicated by 
some obstruction of the bile ducts, the picture assumes a different aspect. In 
cases of uncomplicated familial hemolytic icterus, the urine does not contain 
bile salts. 


DvuopENAL Utcer. Dr. R. L. J. KENNepy, Rochester, Minn. 
This article will be published in full later. 


DISCUSSION 


Dr. IrvinE McQuarrigr, Minneapolis: I should like to ask Doctor K 
his opinion regarding the relationship of duodenal ulcers to burns. I 
had a patient die four or five days after a severe burn, that is, long after 
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ery from the primary shock. Postmortem examination showed that the jejunum 
contained a great deal of changed blood. No ulcers were found, but I am still 
looking for thrombi in the intestinal wall. 

Dr. R. L. J. Kennepy: I purposely avoided mentioning ulcers following 
burns, because they belong more or less to the group of ulcers with specific 
etiology, such as syphilis and similar conditions. Reports have been made of such 
ulcers; the mechanism that effects them is in question. 


TRAUMATIC EMPHYSEMA AND PNEUMOTHORAX AFTER ARTIFICAL RESPIRATION 
BY MECHANICAL MEANS. Dr. KARL DEISSLER. 


I wish to present the postmortem observations in three cases of traumatic 
emphysema and pneumothorax after artificial respiration by mechanical means; 
I observed the patients during my service in the department of pathology at the 
University of Minnesota. 

Emphysema of the lungs due to the use of an artificial respirator was observed 
previously by Drinker in premature new-born infants, and by Wilson in patients 
who received artificial respiration during respiratory failure and poliomyelitis. 
All three patients in the cases which I am reporting were newly born; one was 
premature. The histories of two of the patients were so uniform that I am present- 
ing them in combination. Both patients showed asphyxia immediately after birth 
and for this reason were in a respirator. In both cases there was some difficulty 
in delivery; the first baby died a short time after artificial respiration was started. 
The other died on the eighth day after birth; the condition was clinically diagnosed 
as bronchopneumonia. At autopsy the pathologic observations, except as con- 
cerned the condition of the organs of the thoracic cavity were unimportant. 
When I opened the chest, both lungs overlapped the heart and showed induration 
in part, due to bronchopneumonia. The remainder of the lungs, especially the 
mediastinal surface, were markedly emphysematous. The microscope disclosed 
some bronchopneumonic areas and marked emphysema. 

On the third case more complete clinical data were available. The mother 
was a multipara. After a difficult labor, low forceps were applied. The head 
was delivered manually, and there was marked difficulty in extracting the 
shoulders. The patient’s head showed a high degree of molding after delivery. 
He breathed normally but was definitely cyanotic, and he did not recover a 
normal color. After artificial respiration he began to fail, and stimulation with 
epinephrine hydrochloride and pyridine-carbonic acid diethyl-amide was tried 
without success. Finally, he was put in an artificial respirator for about one-half 
hour, after which he died. 

At postmortem examination hydronephrosis, bilateral hydro-ureter, marked 
dilatation of the bladder and cystic kidneys were found. On opening the abdominal 
cavity, the outstanding observation was that the diaphragm was almost entirely 
below the costal margin. As it was known that the baby had been in a respiratory 
apparatus, the pleural cavity was opened under water; after the first incision a 
large amount of gas escaped. The lungs were completely collapsed and showed 
marked emphysema. The thymus gland was turned on its base at an angle of 
nearly 180 degrees and was supported by a pillow of large bubbles of air measur- 
ing in diameter up to 1 cm. Therefore, not only emphysema but also, by rupture 
of the emphysematous tissue, bilateral pneumothorax had developed. 

I have no microscopic sections from this lung. The emphysema can be seen 
well in this specimen. I wish to report these cases for their practical interest, 
though death in all three was not due to the emphysema. One must remember that 
such damage may occur if the respirator is not properly used or if emphysema 
is inclined to develop, as it is in the child prematurely born. 


DISCUSSION 


Dr. Epitx Boyp, Minneapolis: I have seen emphysema of the mediastinal 
tissues of the pleural walls of the lung in the treatment of which mouth-to-mouth 
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breathing and other means of artificial respiration were used. I have not 
the Drinker apparatus. 

Dr. R. TAytor, Minneapolis: I have used such a respirator in the resu 
tion of the new-born and have been greatly disappointed. Maybe I do not 
how to use it. It seems to be difficult to have the rhythm of the baby and 
respirator the same. If someone knows how to obtain this corresponden 
rhythms, I should like him to tell me. 

Dr. F. G. Hepenstrom, St. Paul, Minn.: What other types of respir 
apparatus besides the Drinker have been used? 

Dr. Kart Deisster: I do not know. 

Dr. C. A. STEWART, Minneapolis: I recently saw a case of 
emphysema following artificial respiration by mechanical means. This occur: 
in a new-born infant who was placed in a respirator because of attacks of cyanosis. 
Apparently, very moderate pressure ruptures the alveoli in the lungs of - 
born infants. In another case, pneumothorax was found in a new-born infant 
whom artificial respiration had not been attempted, and an additional 
of pneumothorax was seen in an infant in whom mouth-to-mouth respiratio1 
been resorted to. These experiences indicate that care should be exercis¢ 
instituting artificial respiration in young babies; otherwise damage to the al 
may occur. 

Dr. InviNE McQuarrigz, Minneapolis: I have often had discouraging experi- 
ences with this respirator in the treatment of infants. It is helpful when regulated 
so that the infant’s respiratory rhythm is not at variance with it. It is otl 
wise distressing to the patient. With reference to spontaneous pneumothorax, 
wonder if you have heard a tapping sound in the chest in this conditi 
first encountered it in a patient who had had three attacks of cyanosis and rapid 
respiration, and who showed on all three occasions both clinical and roentgen- 
ologic evidences of spontaneous pneumothorax. During the third attack | i 


a peculiar tapping sound as I auscultated the patient’s chest. On lookii 
subject up in the literature, I found that this sign had been described by a 
army surgeon who had encountered it in soldiers with severe wounds in tl 
It is a characteristic sound and important in diagnosis. 

Dr. Kart Detsster: I do not know whether the first two patient 
treated in the Drinker respirator. 


An UnNnusuAL CASE oF Pyurta. Dr. I. H. Kass, Chicago. 


A most unusual condition in childhood is the pyuria resulting from at 
vesical abscess which perforates into the cavity of the bladder. The first ir 
of this type at the Mayo Clinic was observed in a girl, aged 11, admitted 
hospital in July, 1932. 

The patient’s chief complaints were fever for the past five weeks an 
the urine for the past ten days. Two months prior to admission, she had 
on some cinders and sustained a slight bruise to her right knee. Several 
later, she complained of pain in the injured knee, which had become r: 
and swollen. One week following these symptoms, a painful right 
adenitis developed, which was treated with local hot applications; the 
appeared to have been overcome. One month after the original injury 
patient began to limp on the right leg, and had a temperature of 100 F. Uri 
showed large amounts of pus. The leukocyte count was 20,000; culture 
blood revealed nothing significant. Shortly before admission to the hospit 
patient began to have chills, fever and profuse sweats. There were n 
complaints such as frequency or dysuria. 

On examination, the patient appeared moderately undernourished and notice- 
ably pale, but not acutely ill. The temperature was 102 F.; the pulse rate 88, and 
the blood pressure 120 systolic and 74 diastolic. The physical examination gave 





910 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


essentially unimportant results, except for a marked tenderness on the right 
buttock just above the right gluteal fold, and rectal examination revealed a small, 
tender mass on the right side. Numerous catheterized specimens of the urine 
showed a green-producing streptococcus, the colonies being too numerous to 
count in 0.5 cc. Examination of the blood showed the hemoglobin to be 12.3 Gm.; 
there were 4,420,000 red and 25,700 white blood cells, with 82.5 per cent neutrophils. 
The blood urea was 14 mg. Roentgenograms of the chest, kidneys, ureters, bladder 
and pelvis showed no pathologic condition, and the urograms showed a normal- 
appearing urinary tract. The Mantoux test was negative. Cystoscopic examination 
showed a bullous edema situated on the right wall of the bladder posterior to the 
right ureteral orifice. On this area of edema were the small openings of cavities 
leading into an extravesical lesion. 

Laparotomy was performed, and extravesical exploration revealed an abscess 
adjoining the right side of the base of the bladder. About 2 ounces (59 cc.) of 
thick creamy pus was drained at the same time. Cultures from the extravesical 
abscess showed a streptococcus with slight hemolysis. Two days after surgical 
intervention a specimen of the urine showed pus of grade 1, and three days later, 
urinalysis showed no pus, nor did it reveal pus thereafter. Cultures of the urine 
showed no organisms on repeated examinations. The extravesical abscess in this 
case appeared to be an infection of the perivesical lymph glands secondary to a 
lymphatic infection of the lower extremity. Although this condition is rare in 
children, it should be borne in mind in a differential diagnosis of pyuria. 


DISCUSSION 


Dr. H. F. HEtMHotLz, Rochester, Minn.: This case illustrates the possibility 
of perivesical abscess arising from lymphatic drainage. In a second case 
there was the same history, with a perinephric abscess. One is so accustomed to 
thinking of perinephric cases as due to the rupture of an abscess in the cortex or 
to hematogenous infection of the peripelvic fat that infection by way of the lymph 
stream has been almost entirely overlooked. 


SPINA VENTOSA OF NONTUBERCULOUS OrIGIN. Dr. J. B. GILLEspiE, Rochester, 
Minn. 


A girl, aged 22 months, first seen at the clinic on Sept. 20, 1924, complained 
at entrance of swelling of the ring-finger of the right hand of five weeks’ duration. 
There was no associated pain or tenderness. 

Physical examination disclosed only the redness and swelling of the fourth 
finger of the right hand. Roentgenograms of the chest revealed nothing pathologic ; 
those of the right hand showed slight periosteal thickening of the proximal phalanx 
of the ring-finger. Wassermann and Pirquet tests were negative. Examinations 
of the urine and blood likewise gave negative results. 

The patient had had measles, mumps and pertussis, all without complication and 
with apparently complete recovery. The family history was entirely unimportant, 
except that the mother had been delivered of a stillborn baby six years before. 
There was no history of tuberculosis, syphilis or malignancy. 

A diagnosis of periostitis of the proximal phalanx of the right fourth finger, 
possibly tuberculous, was made. Heliotherapy and general measures were advised. 
By October of the same year, the swelling had increased somewhat. The child 
was otherwise normal. Wassermann and Mantoux tests at that time were 
negative. In January, the fourth finger on the left hand began to swell and 
resembled the corresponding finger on the right. In April, 1925, the right knee 
became painful and swollen. In May, 1925, both the right and the left fourth 
fingers were tender and swollen. There was limitation of motion in the right 
knee, with some swelling. Two Mantoux tests were negative. The Wassermann 
tests of the mother and father were negative. Roentgenograms of the knee and 
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chest revealed nothing of consequence, but the fourth fingers of both hands sh« 
dactylitis with some swelling of the soft tissues. A _ stiff-legged brace, sp! 
applied at night, cinchophen and salicylates were prescribed. 

In May, 1926, roentgenograms showed proliferative changes in the hands 
none in the knee. The general condition was good. A Mantoux test 
0.01 mg. of old tuberculin was negative. Splints were discontinued part of 
time. A tonsillectomy and an adenoidectomy were performed in August, 1926, and 
in January, 1927, the patient had measles; there was no change in the conditio 
for which he originally sought relief. Following an infection of the upper respi- 
ratory tract the knee presented destructive arthritis; the hands showed dela 
the centers of the ossification and destructive arthritis of the first joint of the third 
finger on the right. In August, 1927, manipulation of the right knee was 
and Buck’s extension was followed by application of a cast. 

In August, 1928, roentgenograms showed fluid in the knee joint. Agaii 
March, 1929, distention of the capsule of the joint was marked. In August 
year, erosion of the inner tuberosity of the right tibia, probably tuberculous 
revealed by roentgenograms. In August, 1930, the right knee showed periart 
thickening, and there was widening of the proximal phalanges of the third 
fourth fingers on the right hand and of the fourth fingers on the left, and also of 
the shaft of the fourth metacarpal on the left. A Mantoux test was negative 
the general condition was good. 

In June, 1931, the patient was in good general health and wearing a brace 
right knee was held flexed, and there was some valgus deformity, but no sw: 
or tenderness was revealed. Both legs were the same length, and the 
were about the same length. Roentgenograms showed synovial thickening 
right knee and osteoporosis of the femur and tibial epiphysis. In April, 
some decalcification of the styloid process of the right ulna was noted roentg 
logically. In August, 1932, Mantoux tests with 0.01, 0.1 and 1 mg. 
tuberculin were negative. Tests with 0.01 mg. of avian tuberculin were negative 
The general condition was good. 

The salient features of the case were the spina ventosa of the finger 
frequent roentgen diagnosis of probable tuberculosis of the knee joint and 
fingers and the failure at all times of roentgenograms of the chest and re; 
cutaneous and intradermal tests to demonstrate evidence of tuberculosis. 
general condition of the patient was on all occasions good. 


DISCUSSION 

Dr. IrRvINE McQuarri£, Minneapolis: What is the origin of 
“spina ventosa” ? 

Dr. J. B. GILLEsp1E: The name means hollow, spindle-shaped swelling 

Dr. R. ROSENTHAL, St. Paul: Ventosa means windy. The corroded 
has been compared with rock corroded by the action of the wind. 

Dr. IrvINE McQuarrie, Minneapolis: Did this patient have enlarge: 
the spleen? Was there any difficulty in differentiating this condition fron 
disease ? 

Dr. J. B. Gittespre: No. 


MULTIPLE MYELOMA IN A CHILD. Dr. J. J. SLAVENS, Brooklyn. 


Multiple myeloma is rare. Geschickter and Copeland, in 1927, coll 
hundred and twenty-five cases, only five of which occurred under the a 
The average age of incidence is well over middle age. Careful searcl 
literature revealed but three authentic cases in childhood. 

A case of multiple myeloma in a boy of 4 years was presented. 
history of attacks of abdominal pain and distention with constipation, of 
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duration. Appendectomy was performed during one attack, with negative findings. 
During an acute attack observed at this hospital, the picture simulated acute 
intestinal obstruction, but localized pain in the midlumbar spine suggested pains in 
the nerve roots. Roentgenograms of the skull, pelvis and spine showed char- 
acteristic multiple punched-out areas. The laboratory reports were essentially 
unimportant, except that of moderate anemia. Repeated urinalyses were negative 
for Bence-Jones proteinuria. Biopsy revealed the tumor in the skull, which was 
reported on microscopic study to be a myeloma. 

This case of multiple myeloma in a child of 4 years was presented because the 
picture during an attack closely simulated that of acute intestinal obstruction and 
because the disease is exceedingly rare in childhood. 

Lantern slides presenting the lesions revealed by roentgenograms of the skull, 
spine and pelvis and by the photomicrographs were shown. 


DISCUSSION 

Dr. IRVINE McQuarri£, Minneapolis: My associates and I have recently 
observed a rather puzzling case of this type. A child, aged 5 years, has had 
defects in the membranous bones and exophthalmos for at least two years, but no 
acute gastric signs and no Bence-Jones proteinuria. From sections of the skull a 
provisional diagnosis of multiple myeloma was made at one time. The child has 
for two years been in a good state of nutrition, however, and now presents some 
of the clinical signs characteristic of Schiiller-Christian’s syndrome, which was 
the original diagnosis made by Doctor Rowe of Duluth. Sections of the abnormal 
tissue are not typical. Neither Doctor Bell nor I had seen anything like this 
condition before. The eosinophils were markedly increased. I was interested to 
know that patients with multiple myeloma have been known to live as long as 
five years. 


Stupy OF Factors IN DENTAL Decay. Dr. Epita Hewitt, Rochester, Minn. 


After I had reviewed about three hundred articles in the literature on the 
prevention of dental caries, it seemed to me that Boyd and Drain of Iowa City 
had obtained the most definite clinical results. By carefully supervising the diet, 
both as to content and consumption, of different groups of children, they 
were able to prevent the spread of caries in teeth in cases in which it already 
existed, and to prevent the occurrence of new caries in sound teeth. 

Because of the definite results obtained by Boyd and Drain, a similar study 
was begun at the Mayo Clinic in 1929. As teeth begin to calcify at an early stage 
in the human embryo, the study was begun before the child was born, during the 
pregnancy of the mother. The factors which might influence the formation of the 
child’s teeth through impairment of the well-being of the mother were noted. 
These factors were as follows: the diet of the mother, the amount of time spent 
out of doors, the employment outside the home, infections or disease and upsets in 
gastro-intestinal function. 

All of the babies were born at St. Mary’s Hospital, so that it was possible to 
examine all of them within a few days after birth, Any abnormality was noted, 
and weight and measurements to indicate the physical status of the child were 
made. An interview was obtained with the mother while she was still at the 
hospital. At that time it was explained to her that the purpose of the study was 
to prevent caries in the child’s teeth by proper attention to the diet; the essentials 
were outlined for her. She was urged to bring her child to the city baby clinic, 
where further supervision could be carried out. 

Many of the mothers did not attend the city baby clinic long enough or 
frequently enough to make the study of the children of value. A continued record, 
however, has been kept of one hundred and thirty of the original group throughout 
the three years that have intervened since the study was started. 

At the city baby clinic the children are weighed and measured by the nurse. 
The physician in charge examines each child and has an interview with the 
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mother every time she comes in. The diet prescribed for the child is ideal; 
requires cod liver oil and orange juice from the first two weeks on. The 1 
subsequently makes calls in the homes to see that the physician’s directions 
understood and carried out. 

In addition to this supervision at the city baby clinic there was a defi 
interview with the mother at least every three months. At these interviews it 
ascertained whether the child took the various articles of the diet well or p« 
Special stress was placed on consumption of vegetables, milk, cod liver oil 
orange juice. At the time of the interview, the date of eruption of each 
was recorded on a chart, and the teeth were examined for any abnormaliti¢ 

At present these children are from 11%4 to 2% years of age. Those w 
older have finished cutting all of their teeth, but eruption of their second molar 
took place only a short time ago. As yet, no caries has been found, thoug 
children have suspicious spots on the molars. 

Reports on the teeth of preschool children do not seem to have been 
The records of the dental surveys made on the teeth of kindergarten children in 
this city are available only for the past two years. These show that in the fall 
of 1931 defective teeth were found in 49 per cent, and in the fall of this year, in 47 
per cent of all the children in kindergarten. Thus it seems that by the time tl 
children reach school, almost 50 per cent of them have some dental caries. 
most interesting time in this study will, therefore, be in the next two or 
years, when it can be ascertained whether or not the percentage of dental 
in this group remains definitely below that of the average group of cl 
in kindergarten. 

DISCUSSION 


Dr. R. ROSENTHAL, St. Paul: I should like to remind you of a ped 
meeting held here at the Mayo Clinic, where a paper on caries of the teet! 
children was read. As the diet was mentioned rather indefinitely, Doctor Gerst 
berger asked the speaker what he called “the proper diet” to prevent caries 


latter stressed a diet containing a quart of milk and an orange a day, 
vegetables and other foods. This is the diet I usually prescribe and still my patient 
have caries. 

present, and to my surprise, they practically always answer, “Milk, at 

one orange a day, etc.” Some other causative factor will have to be found. 

Dr. EpitH Boyp, Minneapolis: The department of home economics 
University of Minnesota is responsible for the luncheons given to the children at 
the Institute of Child Welfare. The mothers were asked to report sample diet 
of the other two meals, so that the total caloric intake of the children could be 
calculated. The department decided to check the mother’s estimates by having one 
of the workers go into the home and weigh the food the child got that day. There 
was no reasonable agreement between the actual diet taken and that described by 
the mother, so it is difficult to be sure what the patient is getting to eat. 

Dr. H. F. Hetmnorz, Rochester, Minn.: In the study in Iowa Cit 
has already been mentioned, the children had a particular supervised 
not only did they have no further caries, but healing seemed to take ; 
some of the teeth. Soon, however, when the children were given the san 
without adequate control as to eating and when they apparently ate ey 
given them, caries developed. This illustrates the point that Doctor B 
just made. 

Dr. T. L. Brrnsere, St. Paul: One thing I want to mention is in r 
the first set of teeth. Undoubtedly they are produced before the child 
this brings up the question of the diet of nursing mothers. I do not belie. 
this diet is as great a factor in the development of teeth in children 
usually accredited to be. I feel that the greatest factors are infectior 
inheritance. If a patient has an inherited tendency toward bad teeth, he 
has bad teeth. The question of a proper diet must always be considered 
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should recommend cod liver oil and orange juice. I do not see that respiratory 
infections have become any less frequent. The routine administration of cod liver 
oil has been overrated for years, and its prevention of respiratory diseases has been 
emphasized. But coming back to the factor of inheritance; there are, after all, 
certain types of children who grow like Topsy. Some types have good teeth and 
others bad. 

Dr. R. TayLor, Minneapolis: I agree with Doctor Boyd’s remarks. I have 
been much impressed by the effect of diabetic and ketogenic diets in the prevention 
of dental caries. Rapidly growing children will have less caries if their diet is 
chiefly made up of meat, vegetables, dairy products, eggs and fruit. Care should 
be taken to prevent their filling up with highly milled but nearly vitaminless 
carbohydrate. 

Dr. T. L. Brrnserc, St. Paul: The constitutional inheritance seems to be the 
predominating factor. In certain families with notoriously poor regulation of 
diet, there may be good teeth. In other families under the best of dietetic care, 
poor teeth may occur. The diet undoubtedly is of great value and must not be 
ignored, but I believe it is of secondary importance as an etiologic factor. 

Dr. F. J. Scnatz, St. Cloud, Minn.: Doctor Birnberg spoke about prenatal 
care, which he does not believe is an important factor. I firmly believe that 
prenatal care is one of the essential factors, because the formation of deciduous 
teeth (calcification) takes place between the fourth and seventh months of gestation, 
and is not completed before from the seventeenth to the eighteenth month after 
birth; the mother’s health will, therefore, invariably affect the teeth of her off- 
spring. Many of the children of mothers whose health had been poor during 
gestation had carious teeth before they were 2 years of age. This was due to 
softening and deficiency of calcium during the developmental stage. 

Dr. Irvinc McQuarriz, Minneapolis: The colored people have a diet which is 
high in carbohydrates and they frequently have severe rickets, but they have 
beautiful teeth. Nevertheless, the diet low in carbohydrates and high in fats 
might well be a protective factor. Hanks, of Chicago, recently reviewed the 
literature on the relationship of dental caries to nutrition. He found that giving 
orange juice in large amounts prevented caries. The alkaline ash of such a diet 
may be a factor. Heredity appears to be very important. I doubt whether any 
single factor is the cause of caries. 

Dr. EpitH Boyp, Minneapolis: Dr. Brekhus of the school of dentistry has 
found that caries is present in about 90 per cent of the 6 year molars, and in 
about 5 per cent of the other teeth of freshmen entering the University of Min- 
nesota. If the diets recommended by the pediatricians and infant welfare stations 
are adequate for the prevention of caries, the records should show a reduction in 
caries in the next decade. The adequacy of diets in prevention of caries can be 
demonstrated only by an accumulation of records over a long period of time. 

Dr. H. F. HEtmMuHotz, Rochester, Minn.: My associates and I were interested 
in the problem of heredity, and one of us in his study of teeth in the county had it 
particularly in mind. We were not able to discover the slightest indication that 
good teeth in parents insured good teeth in their children. This may be due 
to a number of factors. There is the fact that many parents did not grow up in 
the same surroundings as did their children. Doctor Hewitt has examined the 
teeth of parents also. The most striking thing that I came across in the opportunity 
that I had of seeing the children in the various parts of the country when I 
visited stations for the Commonwealth was the wonderful condition of the mouths 
of the Negro children in Athens, Ga. I saw a group of children between 11 and 13 
years in which twenty-three of twenty-five had perfect teeth, no cavities and no 
V-shaped, high arched palates, but mouths with bites that would show holes in 
watermelons. I asked what these children were getting to eat, and I was informed 
that they were getting a little bacon, a very little butter milk, corn meal, turnips, 
greens and collards. Collards is a green vegetable belonging to the cabbage family. 
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Dr. E. HuENEKENS, Minneapolis: What do you deduce from that? 


Dr. H. F. Hetmuo.z, Rochester, Minn.: That sunshine is an important 


element in the prevention of caries. Children coming to the clinic from the S 
have less caries than those coming from the North. 
Dr. R. TAyLor, Minneapolis: Is it true that all Negroes have good teeth 
Dr. H. F. HeEtmuowz, Rochester, Minn.: No. Negroes up here have 
teeth. 


ROENTGENOGRAMS OF ABSCESS OF THE LUNG WITH DRAINAGE. Dr. 
ALDERSON, Rochester, Minn. 


A boy, aged 10 years, fell from a horse. It is not certain whether or n 
horse stepped on him. He did not lose consciousness, but appeared dazed 
stuporous, and he suffered from a slight nosebleed. Roentgenograms of the 
revealed a depressed fracture of the skull in the right occipital region. O: 


following day, June 25, the depressed fracture was elevated, and the patient 


general condition for the next five days was excellent. 


Six days later, July 1, he complained of headache. His temperature suddenly 


? } 


rose to 104 F., and he became delirious. A spinal puncture, on July 2, sho 
nothing of significance. It was repeated on July 3; the pressure was normal, | 
on jugular compression, the normal response which followed on the left was n 
observed on the right. A diagnosis of sinus thrombosis was made, and ablat 


of the sigmoid sinus and removal of a septic clot resulted. Following this, 
temperature continued high, and the patient became more excited and irrat 


than prior to removal of the septic clot. A suspected pneumonia was confirme 


by roentgenogram, which showed involvement of the base of the right lung. 
? 


was reported positive for pus. Culture of the blood taken on July 2 was positive 


for Staphylococcus aureus. On July 8, another roentgenogram of the chest 
taken; the condition was reported to be due to multiple abscesses of the 

lung. The patient’s general condition had become such that bronchoscopy 
subsequent drainage of the abscess was deemed inadvisable. 

Several phlegmons and abscesses developed. Bacteriophage was given 
venously and subcutaneously, and was applied to wounds on bandages. This 
followed by a striking improvement in many of these lesions. Several 
abscesses were, however, incised and drained. 

The patient’s condition began to improve, and on July 22, bronchoscoj 
advised. The procedure was carried out, and the abscess of the right middl: 
and that of the right lower bronchus were drained of pus. Convalescence was f 
then on uninterrupted, and the patient was discharged on August 13. 

During the course of the illness, the boy received, in addition to the 
teriophage, three transfusions of blood; metaphen, 1: 1,000; 10 cc. in 500 
a physiologic solution of sodium chloride was given at one time intraver 
Fluids were forced by protoclysis and intravenous routes. 

A group of roentgenograms was shown, illustrating the development 
pulmonary abscesses, their increase in size, their diminution after bronchoscoy 
drainage and their final disappearance. 


DISCUSSION 


Dr. R. L. J. KENNEpDy, Rochester, Minn.: I had the pleasure of seeing 
patient frequently. Doctor Helmholz made the point that our peculiar ¢ 
fortune was in having a primary focus, the removal of which was possibl 
surgical measures. Apparently the metastatic processes had been definite] 
short by ablation of the infected sinus. 
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PATHOLOGY AND PATHOGENESIS OF ABSCESS OF THE LuNG. Dr. COLEMAN B. 
RABIN, 


CLINICAL ASPECTS OF PUTRID ABSCESS OF THE LUNG IN CHILDREN. Dr. H. 
WESSLER. 


This paper treats only of putrid or anaerobic abscess of the lung in children. 
The other forms, the pyogenic abscesses, which are distinct in pathogenesis and 
symptoms from the putrid abscess, are discussed by Dr. Neuhof. 

The clinical picture of putrid abscess in children reveals few differences from 
that in adults. These differences are, however, so significant that they influence 
the whole course of the disease, especially in respect to prognosis and therapy. 

As regards etiology, the majority of the cases follow general anesthesia, espe- 
cially that for tonsillectomy. Thus, of eighteen cases the data on which have been 
analyzed for this paper, twelve were postanesthetic and six were to use the com- 
mon designation—“postpneumonic.” The use of the term “postpneumonic” to 
designate putrid abscess of the lung is unfortunate, as it conveys the suggestion 
that the abscess is the sequel of a pneumonia. My studies lead me to believe that 
in these cases, in which there was no antecedent anesthesia, the condition was 
primarily that of abscess of the lung, and that it was caused by the aspiration of 
septic material from the mouth, in the same way as in the postoperative cases. In 
respect to symptoms, course and pathology, the “postpneumonic” is identical with 
the postoperative type of abscess. 

The preponderance of postanesthetic abscesses in children is the reverse of 
what is found in adults; for the majority of the cases in the latter have no such 
etiology. This can probably be explained as due to the greater frequency of 
infections of the mouth in adults. It is probable that anaerobic bacteria, which 
are the cause of this disease, are common inhabitants of the mouths of adults. 
The symptoms of abscess of the lung are so familiar as to require no detailed 
description. Usually from ten to fourteen days after anesthesia the characteristic 
symptom of this disease appears, that is, the expectoration of foul sputum. This 
is preceded for a variable number of days by dry cough. Practically always there 
is pain in the chest in the early days of the infection, the site of the pain being 
an indication of the site of the abscess. Unlike abscess in adults, this condition 
in children is not commonly marked by hemoptysis, and when it is, the hemoptysis 
is rarely profuse. Clubbing of the fingers develops quickly, often in a few weeks, 
and in young children a severe anemia appears early. 

When the abscess is fully developed, there is usually extensive involvement of 
a lobe of the lung, with extensive cavitation. It is characteristic of the abscess in 
children that the destruction of the lung is extensive in a very short time, and that 
when the abscess has existed for several months there is usually multilobar involve- 
ment. This rapid and wide extension, evidencing a lessened resistance of the lung 
to the disease, also distinguishes the condition in children from that in adults. 

The physical signs are such as would be expected from an extensive consolida- 
tion. However, the signs are sometimes atypical and poorly developed. One is 
dependent for exact localization on the roentgen examination. 

The most important symptom of the disease is due to the pleural complications. 
These, in a large percentage of the cases, by their seriousness, dominate the disease 
picture. It is characteristic of abscess of the lung in children that the pleura does 
not oppose its usual obstacle to the spread of the disease. The result is that the 
abscesses rupture into the pleural cavity, usually early in the disease, with the 
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production of a putrid pleurisy. Empyema is so common that it must be regar 
as an essential part of the disease rather than as a complication. Thus, in tw 
of the eighteen cases, rupture into the pleural cavity occurred in the first few we 
This complication is not immediately serious because in a large percentage of « 
owing to adhesions, the empyema is encapsulated. If unencapsulated, it is rapid 
fatal. 

The symptoms of rupture are usually not marked and merge with those of 
abscess itself. This is especially true of the small cortical abscesses, which probabl 
rupture before the abscess itself has reached a large size. In such cases the diseas 
is, from its beginning, essentially that of an encapsulated empyema, and all 
monary symptoms may be absent. When, in such cases, because the bronchu 
occluded by exudate, foul sputum is not present, it may be impossible to susp 
the anaerobic nature of the abscess before operation. 

Abscess of the lung in children comes under observation of the clinician 
early, because of the acuteness of the symptoms and also because of the frequ: 
of pleural complications. This is a fortunate circumstance, as it leads to ear 
treatment. 

The prognosis of abscess of the lung depends entirely on prompt treatn 
How many patients recover spontaneously cannot be stated, as only in the m 
severe cases do the patients come to the hospital. The percentage is probab 
not large. In view of the frequent empyema, the treatment is surgical in a larg: 
percentage of cases. In the eighteen cases reported, eleven patients were 
after operation for empyema due to rupture. One recovered spontaneously 
short time and one after an interval of one and one-half years. Deaths were due 
to abscess of the brain, sepsis, extensive necrosis of the lung and spill-over inf 
of distant parts of the lungs. 

Death occurring in the acute stage from the abscess of the lung itself 
uncommon. However, in those who survive this stage, the disease invariably 
on to induration of the lung and extensive bronchiectasis, which is practi 
incurable. 


BRONCHOGRAPHY: THE BRONCHOPULMONARY SEGMENTS IN LOCALIZA1 
Asscess. Dr. A. GLAss. 


ROLE OF BRONCHOSCOPIST IN THERAPY OF PULMONARY ABSCESS. Dr. Rt 
KRAMER. 


In the diagnosis and treatment of suppurative diseases of the lungs in chi 
the bronchoscopist plays a rdle which, on the one hand, may be an indepe 
one and, on the other, may be exercised in a cooperative effort with the cli 
and the surgeon. Although his most spectacular achievements result fron 
operations of his own specialty, as in the removal of foreign bodies, a n 
important part of his work consists in an exploration of the bronchial tr: 
signs of infection, signs which by no other methods of examination are so def 
forthcoming. 

In general, it may be stated that in the group of cases which are under dis 
sion, it is the purpose of the bronchoscopic examination to determine from 
area of the lung there is a discharge of pus and also, if possible, to throw 
light on the nature of the disease in the bronchi or lung which is producing 
discharge. The first of these purposes can be amply served by the bronchos 
in regard to the second, however, only somewhat reliable inferences can be dra) 

What are the indications for bronchoscopic examination in a child? Admitted 
the procedure is not pleasant, and it is undertaken only for good reasons. On tl! 
other hand, one need not be deterred by fears of the untoward effects 
examination. The indications are as follows: 

1. A persistent cough, with or without expectoration, especially if the 
is paroxysmal. It is assumed, of course, that there is no reason to believe t 
child has an acute respiratory disease or pulmonary tuberculosis. 
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2. Abscess of the lung and its pleural complications. 

3. Any obscure inflammatory disease of the lung, especially when it is associated 
with suppuration. Bronchoscopy is done to determine the presence of a foreign 
body, new growth or other obstruction in the bronchus. 

Let us for the moment confine the discussion to putrid abscess of the lung. 
It is true that the diagnosis of abscess of the lung can be made without the 
bronchoscope, but instances are not rare in which decisive data for the diagnosis 
may be obtained only by bronchoscopic examination. It is well known that young 
children do not expectorate sputum, but swallow it. In such cases, the most 
important clinical evidence of putrid abscess is lacking. Therefore, it has happened 
that in young children suppuration in the lung has been known to exist only 
when the bronchoscopist has seen this pus exude from the bronchus, while at the 
same time the fetid odor has been noted. Furthermore, in some cases the clinical 
features on which one is accustomed to base the diagnosis are obscure. I need 
only refer to the frequent cases in which empyema masks an underlying ruptured 
abscess of the lung. In these cases the roentgenogram shows complicated shadows 
which are difficult to explain, and the history of previous abscess may be confused. 
In such a case bronchoscopic study is imperative after the evacuation of the 
empyema in order to determine the condition of the underlying lung in its bearing 
on the postoperative course and the treatment of the bronchial fistula. The definite 
indication for bronchoscopy in such cases is the discovery of foul pus in the pleural 
cavity. 

At this point it may be explained that the mere presence of a purulent discharge 
from a bronchus does not warrant the diagnosis of an abscess of the lung in 
this area. It is necessary for such a diagnosis that the pus continue to well up 
into the bronchus after the latter has been cleaned out by aspiration. 

One of the most useful functions served by the bronchoscopic examination is 
the accurate localization of the abscess. The importance of accurate localization 
will be amply emphasized when the surgical treatment of abscess is under con- 
sideration. This localization is accomplished in the following way: The bronchos- 
copist determines from which branch pus is being discharged. Once this bronchus 
is determined one can deduce the superficial area of the lung in which the abscess 
is situated, in accordance with the segmental studies of Dr. Glass. I do not 
intend to convey the impression that bronchoscopic examination is necessary in 
every case in order to localize an abscess. In many cases the physical and the 
roentgen examination at once disclose the site of an abscess. However, the physical 
signs of abscess are often poorly marked; in such a case, even with the roentgen- 
ogram, especially if it shows shadows in the upper part of the chest, or, as occa- 
sionally happens, does not reveal a cavity with a fluid level, and in cases of 
ruptured abscess of the lung with empyema, definite information is afforded by 
bronchoscopic examination. 

In young children, because of the difficulty of making bronchographic studies, 
the dependence on the bronchoscopist in these circumstances is greater than in 
adults. 

The labors of the bronchoscopist are not exhausted by these procedures. He 
has one more important function to perform, namely, to investigate the bronchial 
lumen in regard to its patency. No examination in a case of abscess of the lung 
can be regarded as complete until it has been determined whether or not there is 
an obstruction to the bronchus. The bronchus draining the suppurative area of 
the lung may be occluded by edema and granulations resulting from the suppura- 
tion. On the other hand, the abscess of the lung may itself be an immediate con- 
sequence of an obstruction of a bronchus. In children such obstructions are few, 
and they are nearly always in the nature of aspirated foreign bodies. 

It is appropriate to discuss the pulmonary complications of the aspiration of a 
foreign body and their relation to bronchoscopy. 

Except in older children, the fact of aspiration of a foreign body will rarely 
be known to the physician. After an initial period of dyspnea and cyanosis, these 
symptoms are apt to disappear to give place to a constant cough which may be 
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paroxysmal. If, in such a case, the foreign body is promptly removed, even 

is of an organic nature, the child recovers without infection of the lung. If, how 
ever, the foreign body is allowed to remain in the bronchus, the sequel will 
determined by the nature and size of the foreign body and the advent of infectior 
If, for example, the foreign body is a piece of nut or a thin-shelled seed, the mucous 
membrane on which it has been arrested becomes inflamed, and a violent exudative 
process is induced in the lung about it, which is apt to lead to death in a few days. 
If a tooth is aspirated, and, as is usually the case, arrested in a large bronchus, 
diffuse bronchitis and pneumonitis, followed by bronchiectasis ensue, which, after 
an interval of weeks or months, may become gangrenous owing to the anaerobic 
organisms carried down with the tooth. These cases do not present the picture 
of solitary abscess of the lung that is seen when minute particles are aspirated, 
as after tonsillectomy. Smooth, nonirritating, nonorganic objects produce an 
entirely different pathologic process in the lungs and bronchi. They may remai 
for many years, with few or no symptoms. The body becomes embedded in grant 
lations within the bronchus, the gradual contraction of which leads to an occlusi 
of the bronchus. This change is usually associated with some degree of infection 
of the distal bronchi, with the development of multiple suppurative bronchiect 
and pneumonitis and atelectasis of the lung. The tempo of this infection 

the process may be complete in weeks or in years. One is then dealing 

typical case of bronchopulmonary suppuration in which the underlying 

body may not be recognized. When the changes in the lungs and bronchi 
advanced to such a stage it can hardly be expected that the removal of the f 

body will avail to cure the patient. However, it is equally apparent that, in 
cases, even if abscesses or secondary empyemas are drained surgically, the 

may be expected to continue unless the foreign body in the bronchus 
removed. 

The role of the bronchoscope in the treatment of abscess of the lung 
disputed one. In the treatment of this disease in adults the instrument has ac¢ 
a recognized position concerning the value of which opinions differ. In the 
of infants and young children the difficulty in carrying out numerous bronchos 
treatments is so great that only an optimist would be encouraged to persevere in 
them. There are, however, cogent reasons, owing to the nature of the pathologic 
process in children, why one should hesitate to treat them bronchoscopically 
Owing to the tendency toward rapid extensive necrosis in the lungs of chil 
and to the resulting danger of infection of the pleura from rupture of the al 
there would seem to be an element of danger in any procedure which, like bronchos- 
copy, involves a strain on the respiratory organs. In view of the early rupture, 
in a number of such cases, of the abscess into the pleura, with localized empyema, 
even in the first weeks of the disease, it is certainly incumbent on the bronchos- 
copist to assure himself that this complication does not exist before he undertakes 
bronchoscopy, either for diagnosis or for treatment. Although bronchoscopic 
irrigation of abscesses in young children has not commended itself as worth while, 
there are instances in which some form of intrabronchial treatment is indicated. 
If, at the time of the first bronchoscopic examination, it is found that the branch 
bronchus is occluded or narrowed by inflammatory exudate or by granulations, 
it is proper to remove these obstructions or to dilate the stenosed bronchus in 
order to improve the drainage. 

One point in connection with bronchoscopy remains to be considered, that of 
anesthesia. In the older, tractable child, local anesthesia can be employed very 
satisfactorily. In the child under 7 or 8 years of age this is rarely possible because 
of lack of cooperation. With the young child, as well as with the uncooperative 
older one, other methods must be employed. The child may be held under restraint 
during the passing of the bronchoscope, as in the case of the infant. Ether is 
contraindicated. Avertin in minimal anesthetic doses is excellent and can be 
supplemented by cocaine applied to the trachea and bronchus through the broncho- 
scope. Any secretion present must be aspirated from the bronchi before the tube 
is removed, because of the depressed cough reflex during the effective period of 
avertin analgesia. 
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TREATMENT OF ABSCESS OF THE LUNG AND Its PLEURAL COMPLICATIONS IN 
CHILDREN. Dr. HarRo_tp NEUHOF. ’ 


The pleural complications are so often the outstanding feature of abscess of the 
lung in children that they must be given consideration in quite as much detail 
as the abscess. Of course the pleural complications of abscess of the lung occur 
in adults as well as in children, but they are so much more common in the latter 
that they may be considered a distinctive feature of the problem of abscess of the 
lung in children. I shall not take up the general treatment of children suffering 
from abscess of the lung, although it is often of at least as vital importance as 
the local treatment. I wish only to mention that we have come to rely on the 
use of the continuous intravenous administration of dextrose sometimes for many 
days when children are seriously or profoundly prostrated by their infection. The 
method has proved life-saving in infants, particularly during the phase of grave 
toxemia. 

Whereas in adults the problem of abscess of the lung is essentially that of 
putrid abscess of the lung, in children and in infants the nonputrid abscess oi 
the lung, namely, the abscess of the lung due to staphylococcic, streptococcic or 
pneumococcic infection, is frequently encountered. Accordingly, these various types 
of abscess of the lung in children should be discussed. However, so far as surgical 
treatment is concerned, putrid abscess of the lung is the only form that ordinarily 
requires operative treatment. 

The characteristics of the pathologic process of putrid abscess of the lung have 
already been presented. The outstanding peculiarity of the pathologic process in 
children is the great size of the abscess often attained without corresponding 
clinical manifestations. The diagnosis of “postpneumonic” putrid abscess of the 
lung is a popular one. Our evidence is clear, however, that the putrid abscess 
existed as such from the outset, without a previous phase of a widespread pneumonic 
process. This point not only is of theoretical interest, but is of practical importance. 
The reason I wish to stress it is that there are particular dangers in deferring 
for too long a time the operative treatment of putrid abscess of the lung in children. 
Not only are large size and tendency toward early rupture into the pleura striking 
features, but also the danger of spill-over putrid infection of the same lobe or 
other lobes is a very real one. Our experiences with the treatment of chronic 
abscess of the lung in children are, for the most part, unsatisfactory. By that 
time the lesion usually involves most of a lobe, which is converted into the well 
known “lattice lung” with large multilocular defects surrounded by dense, fibrous 
tissue and bronchiectasis. The surgical problem is then exceedingly difficult. Con- 
valescence from operation is apt to be stormy. Death from spill-over lesions, 
which children do not combat as well as adults, is always to be considered as 
lurking in the background. And finally, the problem of the closure of the large 
defect that remains in the lung, after the abscess has been opened, is one of the 
most trying ones in surgery. For all of these reasons, operation for putrid abscess 
of the lung in children should be performed as soon as the evidence indicates the 
unlikelihood of spontaneous cure by drainage through the bronchial tree. The 
evidence may exist within a week or two after the onset. If the child is doing well 
under spontaneous drainage, one may wait for several weeks. We have seen only 
unsatisfactory results from pneumothorax therapy, bronchoscopic treatment and 
treatment by drugs, and we mention these methods only to advise that they should 
not be employed. 

The details of the operative treatment for acute and subacute abscess of the 
lung cannot be given in this paper, but the principles should be stated. Previous 
speakers have pointed to the fact that the abscess is always superficially situated 
in the lung, that there are always overlying pleural adhesions, and that the localiza- 
tion of the site at which the abscess and adhesions are nearest the surface can and 
should be made precisely. The operative approach is at this site. Excision of a 
portion of a rib usually suffices; the abscess is entered through adherent pleura; 
its roof is split wide open through a thin shell of lung, and the interior is inspected 
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for multilocular foci which, if they exist, are also widely opened, and the 

is then packed. When the packings are removed, a clean healing wound wit 
bronchial fistulas should exist. These wounds can be permitted to close when the: 
is no longer any evidence of residual anaerobic infection, and the bronchial fistulas 
will close spontaneously in acute and subacute cases. In chronic abscess of the lung 
on the other hand, the operative treatment consists in traversing densely scarr 
lung, opening communicating multilocular foci through the same or through addi 
tional incisions, and maintaining the cavity or cavities for an indefinite period 
time. Closure can be considered only after many months of the maintenar 
of drainage. In some cases the bronchial fistulas will have to be permanent 
maintained. 

Turning to the surgical treatment of ruptured putrid abscess of the lung, 
problem becomes one of handling the pleural infection as an emergency mea 
The clinical picture in localized rupture into the pleura in subacute or chronic cas 
of abscess of the lung may be insidious. On the other hand, the picture of ruptur 
of an acute abscess is usually fulminating. The treatment is prompt operation 
is safe to proceed with wide opening of the pleural infection as soon as the diag 
is made, because adequate pleural adhesions almost invariably steady the 
astinum. Excision of a portion of a rib with full visualization of the infe 
space is indicated. Temporizing methods have no place in the treatment of putri 
empyema in children. They are apt to render serious a complication whi 
inherently not serious. Thus we have had but one death in eight cases in the past 
two years, and this death was due not to the putrid empyema, but to the multilocular 
putrid abscess of the lung which was operated on several months after drainage oi 
the empyema. On the other hand, we have seen a number of deaths from phlegm 
of the wall of the chest when aspiration has revealed foul pus and operation has 
been deferred. Regardless of what opinion is held on the treatment of putrid 
empyema, one fact should be emphasized, namely, that prompt operation must 
performed if aspiration has revealed foul pus. The danger of a fatal phleg: 
of the wall of the chest following aspiration is so real that no two views cai 
held about what should be done if in fact exploratory aspiration reveals foul 
Not only must operation be proceeded with forthwith, but also the tract 
aspirating needle through the thoracic wall must be split open. 

In not a few cases of acute putrid abscess of the lung recovery may 
spontaneously by rupture into the free pleura because the lid of the abscess 
be sufficiently blown out, and ventilation of the interior by way of the pleural 
munication may suffice. In other cases, the abscess of the lung has to be 
for subsequently. When, in chronic abscess of the lung, rupture into the | 
cavity occurs, the problem of the drainage of the putrid empyema is the imn 
one, but it must often be followed by that of the surgical treatment of the 
of the lung. Occasionally, however, cure of the chronic abscess of the lung 
as the result of wide rupture. 

Turning to the subject of aputrid abscesses of the lung in children, 
already stated that they do not ordinarily present any problem for surgical 
ment until they rupture into the pleura. A pyopneumothorax is then the 
The pleural lesion is either encapsulated or diffuse, depending on the prese1 
absence of adhesions. With well localizing adhesions the pyopneumothor 
encapsulated, and the lesion then does not call urgently for surgical measures. On 
the other hand, a total or subtotal pyopneumothorax results in a shift of t 
mediastinum, usually with the clinical evidences of severe mechanical embarrass- 
ment. The latter, together with toxemia, makes an urgent indication for operation 
Encapsulated pyopneumothorax may be treated by closed drainage or open oy 
tion; satisfactory results can be obtained by either method. 
bronchial fistula is more apt to close promptly by open operation with 
of the cavity. With precision in localization there should be no danger of 
of the free pleural cavity. The only method that should be advocated for t 
subtotal pyopneumothorax, on the other hand, is closed drainage. The meth 
employ is closed drainage under water. The tube is introduced through 
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opening, not too far into the pleural cavity. By the use of a cuff over the tube, 
a packing alongside the tube and adhesive straps, the wound in the chest usually 
remains airtight for about a week. After that time air leakage alongside the 
tube is not important, because the mediastinum has become adequately fixed. 
Some additional remarks are warranted concerning the different types of 
ruptured abscess of the lung causing total and subtotal pyopneumothorax. In the 
pneumococcic group, the rupture may occur during or directly after the pneumonic 


phase. When it occurs during the active period of pneumonia, the clinical picture 
is apt to be fulminating, and in my opinion prompt underwater drainage is indicated. 
There were nine such cases in our series, without any deaths. Later, operation 
may be indicated for the closure of the fistula. In the cases in which streptococci 
are present, the collection of fluid in the pleura is large, and it may be seropurulent 
only at the time when operation is indicated. The severe intoxication together 
with the grave mechanical embarrassment warrants prompt underwater drainage, 
in my opinion, regardless of the thinness of the pus. There were six such cases in 
our recent series, with one death from pericarditis. The ruptured staphylococcic 
abscess of the lung is characteristic of infants. In more than three fourths of the 
cases of so-called empyema in infants in our series the condition has in fact, been 
ruptured staphylococcic abscess of the lung. Therefore, the problem is a special 
one, first because one is dealing with infants, and, second, because the primary 
lesion may have a number of metastatic foci. The staphylococcic abscess of the 
lung is more truly an abscess of the lung than is the pneumococcic or the strepto- 
coccic abscess of the lung. The lesion in the lung may be large, and it may be 
multiple. These are the only reasons I can see for the high mortality in infants. 
We have noted recoveries at the ages of 3 and 6 weeks. The treatment consists 
in underwater drainage and careful observation for prompt drainage of additional 
pleural encapsulations. There were twelve cases in our series, with four deaths. 
In the four in which death occurred, multiple abscesses of the lungs were found 
at autopsy, together with contralateral pyothorax in one case, contralateral tuber- 
culosis in a second and pericarditis in the other two cases. 

Interlobar empyema is a popular diagnosis, but the lesion is in fact only rarely 
encountered. Of course, an encapsulated empyema may be situated near an inter- 
lobar fissure, but that is not what is meant by interlobar empyema. In my experi- 
ence only a few instances have been encountered, and these have invariably been 
cases of ruptured abscess of the lung in which the lesion faced the interlobar fissure. 
The physical signs and roentgenogram are rarely distinctive. The lesion may be 
shut off from the parietal pleura so that the pleural cavity must be traversed before 
the interlobar pyopneumothorax can be entered. Usually, however, there is at 
least a narrow parietal contact, and this must be sought for and found at operation 
if the effort to enter the so-called interlobar: empyema without opening into the free 
pleural cavity is to be made. 

DISCUSSION 

Dr. J. L. Koun: “Do you believe that the aspiration treatment of empyema 
in children as advocated by Brennemann and others is founded on good medical 
and surgical principles? I am referring particularly to the type of empyema in 
which the exudate is not foul smelling? 

Dr. N. NEuvHor: Dr. J. Kohn’s question opens up the whole question of the 
treatment of empyema, which is not quite germane to the subject of this evening, 
and which is dealt with in a paper on the subject of pleural infections to appear 
shortly in the AMERICAN JOURNAL OF DISEASES OF CHILDREN. However, there 
appears to be so general an interest in the subject of the treatment of empyema by 
aspiration that I may be permitted to state briefly why I believe this form of treat- 
ment is not founded on sound principles. Those who advocate aspiration present 
mortality statistics which show no improvement over the statistics given by those 
who advocate surgical measures. In fact, in the group of pneumococcic empyemas, 
the mortality following treatment by aspiration is higher. The difficulty in inter- 
preting mass statistics, in which all types of pleural infections are included, is so 
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great, however, that an analysis of such statistics serves little or no purpose. 
might be of interest to note in passing that in a recent paper McEnery and Brenn« 
mann, advocates of the aspiration treatment of empyema, reported that of ninety- 
four consecutive patients with empyema sixty-eight were cured by aspirati 
Thirteen, however, had to be operated on, presumably after a prolonged period 
of treatment by aspiration. In this group there was but one death, which in 
was due to tuberculous meningitis. How can one judge as to what the fate 
the remaining twenty-three children would have been had they also been operat: 
on? Details of the condition of each of the children, the nature of the 
process and of its bacteriology must be known before a considered opinior 
the value of the method can be expressed. 

The basic objection to the treatment of empyema by aspiration is its applica ution 
to all forms of pleural infection. Omitting the putrid infections, in accordanc« 
with Dr. Kohn’s suggestion, because they should certainly not fall into the group ir 
which aspiration should even be considered, there remain the pleural infect 
due to the pneumococcus, the streptococcus and the staphylococcus. Some 
characterized by encapsulation, some by diffuse spread, some by an undisturbed 
mediastinum and others by a dislocated mediastinum. Some are simple pleur: 
infections; others are ruptured abscesses of the lung with pyopneumothorax. 
apply the same method to this great variety of lesions presenting varying probl 
in mechanics and in infection is illogical. Furthermore, treatment by aspiration, 
even if successful, means prolonged toxemia, a situation in which serious complica 
tions can of course arise. For example, in their paper McEnery and Brennemann 
refer to a number of cases of nephritis in the series. It would be interesting ,t 
learn how long fever continues during the period of treatment by aspiration. 
are effective and safe surgical measures for prompt evacuation of pus should suc! 
evacuation be indicated. Should operation be deferred, as it inevitably must be it 
the treatment by aspiration is to be employed, the situation for a satisfactory 
result is rendered much more difficult when operation is elected. The difficulty 
would consist in having to deal with multilocular foci and with a lung much more 
fixed than it otherwise would have been. In other words, more extensive surgical 
procedures and greater likelihood of persisting sinuses would be anticipated by 
ring the surgical treatment beyond the time at which it would ordinaril: 
indicated. 

After all, the treatment by aspiration means repeated punctures of the 
over a long period of time, and I am unable to see how this can be com 
with closed drainage, for example, which is much more promptly effect 
evacuating the pus and which invites a definitive, prompt result. 
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Essentials of Pediatric Nursing. By Ruth Alice Perkins, R.N. Second edition, 
revised and enlarged. Price, $2.75. Pp. 467, with 55 engravings and 6 colored 
plates. Philadelphia: F. A. Davis Company, 1932. 

The second, revised and enlarged, edition of this book not only contains 
several new chapters, but valuable new material has been added to different 
chapters of the first edition. The book is well illustrated with fifty-five engravings 
and six full page colored plates. 

Miss Perkins is well qualified to write this textbook, as she is a graduate of the 
Children’s Memorial Hospital School of Nursing in Chicago, and has been super- 
visor and instructor of pediatrics in University Hospital, Columbus, Ohio; Night 
Supervisor at Children’s Memorial Hospital, Chicago; Supervisor and Instructor 
of Pediatrics, St. Luke’s Hospital, Chicago, and Assisting Director of Nursing, 
Ohio State University School for Nurses. 

In the foreword, Dr. Joseph Brennemann has emphasized the rapid rise of 
pediatrics in the last thirty years, has shown the difficulty of writing a textbook 
on pediatric nursing, and has commended Miss Perkins for her knowledge of her 
subject and the extreme care and thoroughness with which she prepared her book. 

Each section of the book is concise and clear, and it is well adapted to the 
study of the nurse in training and the practicing nurse. 

The book lays great stress on the care, nurture and training of the well child, 
as well as the sick child. 

The introductory chapter, in naming the objects of the pediatric nursing course 
and in telling of the entrance of the sick child to the hospital, is unusually 
instructive. 

The first half of the book deals with the development of the normal child, 
and its hygiene, psychology, nutrition and diseases. The second half treats entirely 
of the sick child. It names the various diseases, with the symptoms, tests and 
treatments for each. 

Both the table of contents and the index are unusually full and clear, and 
are thus of exceptional value for student nurses and for nurses in practice. 

Special attention is given in Appendix A to pediatric aspects in communicable 
diseases, and in Appendix B, to pediatric aspects in orthopedic nursing. 

A splendid bibliography is given, both at the end of each chapter and at the 
close of the book. A helpful feature at the end of each chapter consists of 
questions for thought and discussion. 

“Essentials of Pediatric Nursing” is a book of rare value for the nurse. 


The Child and the Tuberculosis Problem. By J. Arthur Myers, M.D. 
Price, $3. Pp. 230. Springfield, Ill.: Charles C. Thomas, 1932. 


Tuberculosis as a public health problem has long commanded an interest among 
the lay public second only to the child welfare movement. The present book, 
therefore, should have an unusually wide appeal, since it links the two together 
in one important discussion. Written in simple, nontechnical language, it presents 
briefly, but quite adequately, the modern views on the transmission and control 
of tuberculosis among children. 

There is considerable repetition in the book, much of it doubtless intentional 
for purposes of emphasis, and therefore quite legitimate. A more serious criticism 
is the exception which many pediatricians and tuberculosis workers will probably 
take toward some of the unsupported statements which deviate from commonly 
accepted views. It seems to the reviewer that too much emphasis is placed on 
infection acquired by way of the gastro-intestinal tract, through dairy products, 
etc., and not enough on the menace of exposure to human tuberculosis. For 
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instance, on page 15, the digestive tract is given as the most common porta 
entry for the tubercle bacillus, a statement which is certainly not true of all 

of the United States, regardless of what the situation may be in Minneapolis. 
pages 21 and 22, it is stated that the germs of tuberculosis are better contr 

by the human body during the period of childhood than at any other time, where 
it is a well known fact that infants have very little resistance to the infection 

the mortality rate is much higher than at any other age. Again, on page 29, 
terms epituberculosis, Ghon’s tubercle and hilar tuberculosis seem to be 
synonymously, although it is usual to use these terms as referring to differen 
types of cases. 

Nor are the conclusions expressed on page 41 in discussing the significan 
of lime deposits universally accepted. On pages 110 and 111, the points broug! 
out in favor of pasteurized milk are valid and generally approved, but tl 
an argument against raw milk, not certified milk, which is expressly stipul 
among other things, to be milk from cows shown to be free of tuberculosis. 
over, in subsequent editions a closer editorial revision should eliminate 
occasional ambiguities which have crept in, as, for example, in paragraphs 
and ten of the summary on pages 173 and 175. 

Despite these criticisms, the book should prove of distinct value to nurse 
social workers, and should be interesting and helpful as well to the lay pers 
of any organization confronted with the problems it discusses. 


Disorders of Speech and Voice. By Robert West, Ph.D., Professor of Sp 
Pathology, University of Wisconsin. Price, $2. Pp. 126. Madison, Wis 
College Typing Company, 1932. 


Following many years behind Europeans, especially Germans, Americans 
at last definitely inaugurated a scientific movement which aims to develop kn 
edge and machinery on a national scale for the diagnosis and the educat 
training treatment of disorders of speech. This is a timely and welcome | 
the first to be presented in a single volume in English, which aims to dis 


the foundations of knowledge on which that movement must be based. Th 
writes from the standpoint of the members of the new profession, the lalo; 
atrists (“lalos, speech; phonos, sound, or, here, voice; iatros, one who studies 
treats disease”). The anatomic, physiologic, pathologic, psychologic, neurologi 
laryngologic and psychogenic foundations on which the understanding and treatmen 
of disorders of speech depend constitute the theme. The chapters include: 1 
crinopathies (cretinism, mongolism), neuropathies (spastic paralysis, cl 
speech, dysphasias), peripheral anatomic abnormalities (cleft palate, etc. 
deficiencies and psychogenic bases of speech disorder. Dipping well into n 
fields, with which the physician may be more familiar than the author, he interpt 
the knowledge there uncovered in its relation to the subject of lalophoni 
Likewise, the principles of psychogenic misbehaviorism, chiefly of children, 
result in speech disorder are unfolded. Subtended to each subject is a discussion 
of principles underlying treatment of the related speech disorder. The text 
overconcise, but is nearly always clear. Minor criticisms might be made, 

the whole the volume is surprisingly inclusive as to scope, and is reliabl 
analysis of facts. Physicians will find it of use for consultation. The un 
tious character of the make-up of the volume is noteworthy. Mimeograp! 

a means of inexpensive scientific book making is a unique idea, and is here de: 
strated to be practicable. While one might find fault with a too great numl 
errors in typing and of imperfections in manifolding, nevertheless, on the 

the book is well made. Let us hope for a later more detailed expansio1 
excellent and much needed volume in printed form. 


Kinderarztliche Technik. By Dr. Hans Behrendt. Price, 6 marks. 
with 56 illustrations. Leipzig: Georg Thieme, 1933. 


In this manual all of the technical procedures which a physician may 
in the medical care of infants and children are concisely and clearly des 
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There are twelve chapters, each dealing with the diagnostic and therapeutic methods 
used in a certain part or system of the body. For example, chapter I deals with 
the technic of procedures on the stomach and bowel, such as the various kinds 
of tube feedings, gastric lavage and rectal administration of fluids. Chapter II 
describes measures employed in the upper respiratory passages, such as tracheal 
catheterization, intubation, suction treatment and inhalations. The intrathoracic 
procedures include intracardiac injections, aspiration of the pericardial and pleural 
cavities and artificial pneumothorax. Intraperitoneal injections and aspirations are 
thoroughly covered. The description of various methods of withdrawing and 
administering blood to infants and children is especially valuable, because it 
involves problems peculiar to pediatric practice. Intradermal methods, including 
the tuberculin, Schick, Dick and Schultz-Charlton tests, and vaccination are grouped 
together in one chapter. Urologic manipulations are briefly considered. The 
section on the nervous system discusses lumbar, cisternal and ventricular punctures 
and muscular reactions to electrical stimuli. The last two sections deal with hydro- 
therapeutic measures and special bandaging such as is used in the protection of 
eczematous regions of the skin, the treatment of umbilical and inguinal hernia and 
the application of tubes for collection of specimens of urine. The numerous photo- 
graphs and diagrams are well reproduced, and adequately illustrate the text. This 
book should prove of special value to interns who are just beginning clinical train- 
ing and to practicing physicians whose hospital experience in pediatrics was 
inadequate. 


Hospitals and Child Health. White House Conference on Child Health and 
Protection. Price, $2.50. Pp. 279. New York: Century Company, 1932. 


This book outlines in detail the subject of hospitals and dispensaries as related 
to the care of the child. In the introduction it is stated that the hospital serves 
two main purposes: first, the care of the sick, and second, the education of the 
professional and lay public. For the first it is necessary that a hospital have 
primarily the urge to serve; that is, that it places the welfare of the individual 
above everything else. “In the matter of education every hospital acts as a center. 
The physician who takes his cases to the hospital derives benefit from the oppor- 
tunity to work under better conditions and from his association with other men; 
the intern, or resident, gets a training there for his life work, at the same time 
rendering invaluable service to the hospital and to the community. The social 
service worker puts into practice the theory which she has learned.” 

The volume emphasizes the fact that of 905,246 beds in the United States, only 
81,055 are for children, and that the number of hospital beds for children and 
bassinets in the institutions of this country is only 13 per cent of the total. 

The volume analyzes the work of hospitals and dispensaries in the care of the 
sick child and places particular emphasis on the necessity of convalescent care 
for children and the institutions in which this may be given. 

The section on medical social service is of interest not only to those engaged 
in that work, but to hospital administrators and public health workers. The 
chapter on community relations in this section is of particular interest. 

The volume presents a clearer picture of the care and health of the child and 
the hospital’s contribution than has yet been presented, and it is one of the most 
valuable contributions that the White House Conference on Child Health has made. 


Iowa White House Conference on Child Health and Protection. By 
Governor’s Planning Committee. Pp. 506. Des Moines, Iowa, Planning 
Commission, Iowa White House Conference, 1932. 


This publication represents the work done by Governor Turner’s Planning 
Committee, working through more than a hundred statewide committees over 
Iowa. Problems relating to child health and education were thoroughly analyzed 
by cooperation of all agencies concerned in this work, and recommendations for 
more efficient future work were presented. 





BOOK REVIEWS 


The report is divided into four main parts: section I, “Medical Service”; 
section II, “Public Health Service and Administration”; section III, “Education 
and Training,’ and section IV, “The Handicapped.” 

This work complements the White House Conference on Child Health and 
Protection in an excellent way by furnishing an intensive investigation of local 
state conditions. A vast amount of useful and practical information is offered by 
the studies of numerous committees and should prove of definite value to persons 
engaged in activities dealing with the care of children. The discussions of existing 
problems and the recommendations of measures to be instituted point favorably 
to a successful program in lowa from which excellent results should follow. 


The Diagnosis and Treatment of Postural Defects. By Winthrop Morgan 
Phelps, M.D., and Robert J. H. Kiphuth. Price, $4. Pp. 181, with 108 
illustrations. Springfield, Ill.: Charles C. Thomas, 1932. 


A study of this book gives one a knowledge of the fundamentals of normal 
posture and how to achieve them. The authors trace the evolution of posture 
in the human race and in the person from infancy to the adult stage, showing 
the influence of the functional and structural variations produced by congenital 
defects, disease, trauma and environment on the posture. One chapter deals 
separately with each joint, its muscles and ligaments, and coordinates them to 
give one a knowledge of the body mechanics producing normal and abnormal 
postures. Another chapter deals with diagnosis. Treatment is based on the 
principles of stretching overdeveloped muscles and shortened ligaments, strengt 
ing stretched and weakened muscles and their proper coordination to give mechan- 
ical efficiency of position and movement of the body. Corrective exercises are 
given which have produced the best results in correcting faulty postures. The 
book is well illustrated and well written. It might well have included a special 
chapter on the prevention of postural defects. 


Radiologic Maxims. By Harold Swanberg, B.Sc., M.D., F.A.C.P. Cloth. 


Price, $1.50. Pp. 126. Quincy, IIl.: Radiological Review Publishing Company, 
1932. 

This book is made up of many maxims and quotations which outline the develop- 
ment and present-day uses of the x-rays and radium in the diagnosis and treatment 
of disease. The subject matter is divided into early history and physics, roentgen 
diagnosis and radiation therapy. It refreshes one’s memory as to the uses and 
accuracy of the x-rays and radium in diagnosis and treatment. Many of the 
quotations portray the rapid advance of the x-rays in the various specialties. 
book virtually constitutes an outline of the development and present status 
x-rays and radium, and should be read by every physician. 








Directory of Pediatric Societies 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Professor Taillens, Lausanne, Switzerland. 
Secretary: Dr. P. Oltramare, rue Decandolle, Geneva, Switzerland. 


INTERNATIONAL PEDIATRIC CONGRESS 


President: Dr. George Frederic Still, 28 Queen Anne St., London, W. 1. 
Secretary: Dr. Leonard K. Findlay, 61 Harley St., London, W. 1. 
Place: London. Time: July 20-23, 1933. 


FOREIGN 


RoyaL Society OF MEDICINE, SECTION FOR THE STUDY 
OF DISEASE IN CHILDREN 


President: Dr. Leonard G. Parsons, 58, Calthorpe Road, Birmingham, England. 
Secretary: Dr. W. G. Wyllie, 33, Wimpole St., W. 1, London. 
Place: London. Time: May 26, 1933. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON DISEASES OF CHILDREN 


Chairman: Dr. Frederic W. Schlutz, Bobs Roberts Hospital, University of 


Chicago, Chicago. 
Secretary: Dr. Alfred A. Walker, Highland Plaza Apartments, Birmingham, Ala. 
Place: Milwaukee. Time: June 12-16, 1933. 


AMERICAN ACADEMY OF PEDIATRICS 


President: Dr. Samuel McC. Hamill, 1822 Spruce St., Philadelphia. 
Secretary: Dr. C. G. Grulee, 636 Church St., Evanston, III. 


AMERICAN CHILD HEALTH ASSOCIATION 


President: Dr. Samuel McC. Hamill, 1822 Spruce St., Philadelphia. 
Secretary: Dr. Philip Van Ingen, 125 E. 71st St., New York. 


AMERICAN HospPiITAL ASSOCIATION, SECTION ON CHILDREN’S HOSPITALS 


President: Dr. Thomas B. Cooley, 7815 E. Jefferson Ave., Detroit. 
Secretary: Miss Bena M. Henderson, 721 N. 17th St., Milwaukee. 


AMERICAN PEDIATRIC SOCIETY 


President: Dr. Oscar M. Schloss, 1185 Park Ave., New York. 
Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. Euclid, St. Louis. 
Place: Washington, D. C. Time: May 8-10, 1933. 


CANADIAN SOCIETY FOR THE Stupy oF DISEASES OF CHILDREN 


President: Dr. Frederick F. Tisdall, 170 St. George St., Toronto, Ontario. 
Secretary-Treasurer: Dr. T. G. H. Drake, 67 College St., Toronto, Ontario. 











if 








DIRECTORY 


SoctEty oF PEeEpIAtTRIC RESEARCH 


President: Dr. Bengt Hamilton, University of Chicago, Chicago. 
Secretary-Treasurer: Dr. Charles F. McKhann, Harvard Medical School, Bosto: 
Place: New York. Time: May 6, 1933. 


SECTIONAL 
CENTRAL STATES PEDIATRIC SOCIETY 


President: Dr. Julius H. Hess, 104 S. Michigan Ave., Chicago. 
Secretary: Dr. A. H. Parmelee, 715 Lake St., Oak Park, III. 
Place: Chicago. Time: Sept. 22-23, 1933. 


NortH Paciric PEDIATRIC SOCIETY 


President: Dr. Herbert E. Coe, 509 Olive St., Seattle. 
Secretary: Dr. Raymond H. Somers, Cobb Bldg., Seattle. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON PEDIATRICS 


Chairman: Dr. Hugh L. Dwyer, 406, W. 34th St., Kansas City, Mo. 
Secretary: Dr. Luther W. Holloway, 117 W. Duval St., Jacksonville, Fla. 
Place: Richmond, Va. Time: November, 1933. 


STATE 
ALABAMA PEDIATRIC SOCIETY 


President: Dr. C. E. R. Parker, 401 S. Court St., Montgomery. 
Secretary-Treasurer: Dr. John W. Simpson, 1117 S. 22d St., Birminghan 
Place: Montgomery. Time: April 18-21, 1933. 


GEORGIA PEDIATRIC SOCIETY 


President: Dr. M. Hines Roberts, Atlanta. 
Secretary-Treasurer: Dr. Roger W. Dickson, 33 Ponce de Leon Ave., N 


Atlanta. 
LouIsIANA STATE PEDIATRIC SOCIETY 


President: Dr. Cecil O. Lorio, 245, 3d St., Baton Rouge. 
Secretary-Treasurer: Dr. Maud Loeber, 3503 Prytania St., New Orleans 


MEDICAL Society OF STATE OF NEw York, SECTION ON PEDIATRI( 


Chairman: Dr. Adolph G. De Sanctis, 12 E. 11th St., New York. 
Secretary: Dr. George M. Retan, 459 James St., Syracuse. 


NEBRASKA PEDIATRIC SOCIETY 


President: Dr. W. O. Colburn, 724 Sharp Bldg., Lincoln. 

Secretary-Treasurer: Dr. C. G. Weigand, 1614 Medical Arts Bldg., Om 

Place: As announced by committee. Time: Second Thursday of eacl 
from October to June, inclusive. Dinner at 6 p. m. 


NortH CAROLINA PEDIATRIC SOCIETY 


President: Dr. Yates W. Faison, 121 W. 7th St., Charlotte. 
Secretary: Dr. E. K. McLean, 121 W. 7th St., Charlotte. 
Place: Various children’s hospitals. Time: Twice a year. 
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OKLAHOMA STATE PEDIATRIC SOCIETY 


President: Dr. Clark H. Hall, 117 N. Broadway, Oklahoma City. 
Secretary: Dr. M. J. Searle, 108 W. 6th St., Tulsa. 


SouTH CAROLINA PEDIATRIC SOCIETY 
President: Dr. J. I. Waring, 77 Rutledge Ave., Charleston. 


Secretary-Treasurer: Dr. Julian P. Price, Medical Bldg., Florence. 


TEXAS PEDIATRIC SOCIETY 


President: Dr. Boyd Reading, 2201 Avenue D, Galveston. 
Secretary-Treasurer: Dr. F. W. Hoehn, 1006 Medical Arts Bldg., Waco. 


VIRGINIA PEDIATRIC SOCIETY 
President: Dr. J. B. Stone, 2042 Park Ave., Richmond. 
Secretary-Treasurer: Dr. Thomas D. Jones, Medical Arts Bldg., Second and 
Franklin Streets, Richmond. 


WEsT VIRGINIA STATE MEDICAL SOCIETY, SECTION ON PEDIATRICS 


President: Dr. George M. Lyon, 955, 4th Ave., Huntington. 
Secretary: Dr. M. F. Petersen, 1013 Quarrier St., Charleston. 


LOCAL 
ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 
Chairman: Dr. C. W. Burhans, 14805 Detroit Ave., Lakewood, Ohio. 


Secretary: Dr. J. A. Garvin, 2009 Adelbert Road, Cleveland. 
Place: 2009 Adelbert Road. Time: Four meetings, from September to May. 


ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 


President: Dr. Gladys Boyd, 56 DeLisle St., Toronto. 
Secretary: Dr. Lawrence Murray, 1870 Bloor St., W., Toronto. 


Bronx PEDIATRIC SOCIETY 


President: Dr. Edward L. Benjamin, 2021 Grand Concourse, New York. 

Secretary: Dr. Harry M. Schapiro, 1882 Grand Concourse. 

Place: Concourse Plaza, 16lst St. and Grand Concourse. Time: Every Second 
Wednesday of each month, except June, July, August and September. Annual 
meeting, May 10, 1933. 


BROOKLYN PEDIATRIC SOCIETY 


President: Dr. Carl H. Laws, 12 Pierrepont St., Brooklyn. 
Secretary: Dr. Lewis A. Koch, 62 Pierrepont St., Brooklyn. 
Place: Kings County Medical Society Bldg. Time: Last Wednesday of each 


month, except June, July and August. 


CENTRAL NEw YorK PEDIATRIC CLUB 


President: Dr. Frank Vander Bogert, 111 Union St., Schenectady. 

Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 

Place: Various cities in New York. Time: Fourth Thursday of October, Jan- 
uary and April. 


CuHIcAGO PEDIATRIC SOCIETY 
President: Dr. Archibald L. Hoyne, 25 E. Washington St., Chicago. 


Secretary: Dr. Bert I. Beverly, 8 S. Michigan Ave., Chicago. 
Place: City Club. Time: Third Tuesday of each month. 





DIRECTORY 


DaLLas County PEDIATRIC SOCIETY 


President: Dr. P. E. Luecke, 4105 Live Oak St., Dallas, Texas. 
Secretary: Dr. R. S. Usry, 1835 Garrett Ave., Dallas, Texas. 
Place: Bradford Memorial Hospital. Time: 1 p. m.,, first and third Saturdays 
of each month. 
DETROIT PEDIATRIC SOCIETY 


President: Dr. Bernard Bernbaum, 5057 Woodward Ave., Detroit. 

Secretary: Dr. Sarah S. Schooten, 5057 Woodward Ave., Detroit. 

Place: Children’s Hospital of Michigan. Time: No fixed date; approximately 
once a month. 


FuLton County Mepicat Socrety, Pepratric SecTion (ATLANTA, GA 

Chairman: Dr. Roger W. Dickson, 33 Ponce de Leon Ave., N. E., Atlanta 

Secretary: Dr. T. I. Willingham, 384 Peachtree St., Atlanta. 

Place: Academy of Medicine, 32 Howard St. Time: Second Thursday of eacl 
month from October to April, 8 p. m. 


INTERNATIONAL PEDIATRIC SOCIETY 
President: Dr. Barnet E. Bonar, 9 Exchange Pl., Salt Lake City, Utah. 
Secretary-Treasurer: Dr. Edwin R. Murphy, 9 Exchange Pl., Salt Lake City, 


Utah. 
Place: Salt Lake City, General Hospital. Time: First Thursday of each month, 


8 p. m. 
MEMPHIS PEDIATRIC SOCIETY 


President: Dr. R. B. McCormick, 1074 Madison Ave., Memphis, Tenn. 
Secretary-Treasurer: Dr. W. D. Mims, 1024 Madison Ave., Memphis, Tenn 
Place: Memphis General Hospital. Time: Second Tuesday of each mont! 


MILWAUKEE PEDIATRIC SOCIETY 


President: Dr. Karl E. Kassowitz, 709 N. 11th St., Milwaukee. 
Secretary: Dr. John H. Reynolds, 747 N. 27th St., Milwaukee. 
Place: Children’s Hospital. Time: Second Wednesday of each alternate month 


beginning with February. 


New ENGLAND PEDIATRIC SOCIETY 


President: Dr. Thomas A. Foster, 131 State St., Portland, Maine. 
Secretary: Dr. Gerald Hoeffel, 319 Longwood Ave., Boston. 
Place: Boston Medical Library. Time: Four meetings a year, occurring from 


September to May. 


New YorkK ACADEMY OF MEDICINE, SECTION OF PEDIATRICS 


Chairman: Dr. John Caffey, 50 Haven Ave., New York. 

Secretary: Dr. Harry Bakwin, 132 E. 71st St., New York. 

Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Thursday 
of each month from October to May, inclusive, 8:30 p. m. 


NORTHERN CALIFORNIA PEDIATRIC SOCIETY 


President: Dr. Edward B. Shaw, 384 Post St., San Francisco. 
Secretary-Treasurer: Dr. Lloyd Hardgrave, 384 Post St., San Francisco. 
Place: Various teaching schools. Time: Monthly. 


NORTHWESTERN PEDIATRIC SOCIETY 


President: Dr. Irving McQuarrie, Dept. Pediatrics, University of Minnesota, 


Minneapolis. 
Secretary: Dr, Alexander Stewart, 459 Lowry Medical Arts Bldg., St. Paul. 
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PHILADELPHIA PEDIATRIC SOCIETY 


President: Dr. Joseph Stokes, 159 W. Coulter St., Philadelphia. 

Secretary: Dr. James E. Bowman, 4091 Comly St., Philadelphia. 

Place: College of Physicians, 19 S. 22d St. Time: Second Tuesday of each 
month from October to June, inclusive. 


PITTSBURGH PEDIATRIC SOCIETY 


President: Dr. Henry C. Flood, 119 S. Highland Ave., Pittsburgh. 
Secretary: Dr. E. R. McCluskey, Highland Bldg., Pittsburgh. 
Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate 


months from October to’ April, inclusive. 


RICHMOND PEDIATRIC SOCIETY 


President: Dr. F. Waring Lewis, Professional Bldg., Richmond, Va. 

Secretary-Treasurer: Dr. A. S. Hurt, Jr., 2618 Grove Ave., Richmond, Va. 

Place: Richmond Academy of Medicine, 1200 E. Clay St. Time: First Thursday 
of each month (except July, August and September). 


ROCHESTER PEDIATRIC SOCIETY 


President: Dr. S. W. Clausen, Strong Memorial Hospital, Rochester, N. Y. 
Secretary: Dr. F. W. Bush, 29 N. Goodman St., Rochester, N. Y. 
Place: Arranged by program committee. Time: Second Friday of each month 


from October to May. 


Rocky MountTaAIn PeEpratric SOcIETY 


President: Dr. J. A. Schoonover, Republic Bldg., Denver. 
Secretary: Dr. Arthur L. Esserman, Republic Bldg., Denver. 
Place: Children’s Hospital, Denver. Time: First Saturday of each month from 


September to May, inclusive, 7 p. m. 


St. Louis PEprIATRIC SOCIETY 


President: Dr. Hugh McCulloch, 325 N. Euclid Ave., St. Louis. 
Secretary-Treasurer: Dr. Katherine Bain, Beaumont Bldg., St. Louis. 
Place: St. Louis Medical Society. Time: Third Friday of every month. 


SEATTLE PEDIATRIC SOCIETY 


President: Dr. C. L. Smith, 1215, 4th Ave., Seattle. 
Secretary: Dr. N. W. Murphy, 515 Cobb Bldg., Seattle. 
Place: College Club. Time: Third Friday of each month, 7 p. m. 


SOUTHWESTERN PEDIATRIC SOCIETY 


President: Dr. Donald K. Woods, 2545 4th Ave., San Diego, Calif. 

Secretary: Dr. Jeanette Harrison, 1136 W. 6th St., Los Angeles. 

Place: University Club of Los Angeles. Time: First Wednesday in January, 
March, May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 


President: Dr. Gustave F. Weinfeld, Moraine Hotel, Highland Park, II. 
Dr. John P. Parsons, 320 S. Division St., Ann Arbor, Mich. 


Place: Ann Arbor, Mich. Time: November, 1933. 


Secretary : 





